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Tue annual conference of the Association of 
Public Lighting Enginee:s opened at Harrogate 
on Tuesday, Septemter 16th, when Mr. E. 
Howard, lighting engineer of the City of Notting- 
ham, was inducted as president. After the official 

ing of the conference by the Mayor of 

gate, Councillor A. V. Milton, J.P., there 
was an inspection of the exhibition of street 
lighting equipment and lamp standards, arranged 
in conjunction with the conference. In the 
presidential address, which was delivered in the 
afternoon, Mr. Howard’s main theme was the 
relationship between good street lighting and 
road safety, and, on page 390 of this issue, we 
reproduce an abstract of his remarks on this 
topic. After the president’s address, Mr. N. 
Axford delivered a paper on methods of control- 
ling street lighting ; it contained a review of the 
available control systems and a comparison of 
relative costs. On Wednesday morning the 
proceedings opened with a paper by Mr. H. 
Carpenter on illuminations and outdoor decora- 
tive lighting. There followed a paper on street 
lighting in the U.S.A., by Mr. A. F. Dickerson, 
who presented striking evidence to show how 
accidents at night have been “ practically 
eliminated*’ by the installation of improved 
lighting. An important aspect of street lighting 
—the compromise that must be attained between 
excellence of illumination and reasonable costs— 
was discussed on Thursday in a paper by Mr. 
Norman Hudson, who showed that, as a short- 
term policy, many existing installations could be 
greatly improved with little, if any, increased 
cost to the taxpayer. To-day’s session which 
will conclude the conference, will include a paper 
by Mr. D. F. Orchard, entitled ““ Know Your 
Materials,” dealing with the design, manufac- 
ture and erection of concrete lighting columns. 


Demonstrations at the Admiralty Engineering 
Laboratory 


To stimulate the exchange of ideas between 
scientists, engineers and technicians in industry 
and those in Admiralty service, some 300 indus- 
trialists and their representatives last week 
attended a series of demonstrations at the 
Admiralty Engineering Laboratory, West 
Drayton, Middlesex. This laboratory, which 
exists to carry out fundamental research and to 
test machinery and equipment for Her Majesty’s 

| Fleet, is divided into mechanical, electrical and 
ordnance departments. One of the primary 
Objects of the laboratory is the design and 
development of ranges of compression-ignition 
engines embodying standardised parts. Work is 
proceeding on the “ Deltic” engine developed 
by D. Napier and Son, Ltd., and so called because 
it employs banks of opposed pistons working 
from crankshafts mounted, when seen on end 
View, at each corner of a triangle. The depart- 
ment has also in view the suppression or elimina- 
tion of noises emanating from machinery which 
at sea now constitute a grave danger. Work on 
gas turbines is mainly directed to the testing of 
Small units and experimental rig work to investi- 
gate the ash deposits when burning residual oils. 
Combustion is principally carried out in a 
“cyclone”? chamber and the effluent passed 
Over cascades of blades, The effect of fuel ash 
upon creep strength is also being investigated. 
Amongst other commitments is a lengthy 
fatigue testing programme and the development 
of a varied range of electronic testing and 
Measuring equipment. In the electrical depart- 
Ment much interesting work is being carried out 
on switchgear, and for batteries new alloys are 
being sought for lead-acid accumulator grids to 
Teduce the self-discharge hydrogen evolution. 
Another section of this department deals with 


the design, development, prototype construction 
and testing of a selection of auto-control 
equipment, associated electrical predictors and 
gyro-stabilisers for Admiralty gunnery control 
systems. Its work thus involves the study of 
metadyne control, servo-mechanisms, electrical 
analogue computers, specialised electronic equip- 
ment and precision mechanisms. A _ typical 
prototype predictor may employ up to sixty 
amplifiers of various types and up to twenty 
servo-mechanisms which are assembled and 
tested in the laboratories. 


Research on Cement 


THE opening session of the international 
symposium on the chemistry of cement, which 
has been organised by the Cement and Concrete 
Association, was held last Monday at the Royal 
Institution. An address was. delivered by Sir 
Ben Lockspeiser, Secretary of the D.S.LR., 
who spoke of the importance of the cement 
industry and of its needs for further research. 
The world output of cement, he noted, was now 
at least 120 million tons per annum, and in 1951 
Great Britain produced 10 million tons of 
cement, of which 2 million were exported. The 
value of the products made from cement produced 
in this country, he continued, was estimated to 
be of the order of £180 million, or over one-third 
of the value of our steel production. This effort 
was substantial and warranted a correspondingly 
large research effort. Activity in research on 
cement and concrete was considerable, Sir Ben 
went on, both by Government laboratories and 
the industry itself, and the symposium was the 
outcome of a combination of industry and 
Government, and reflected their close working 
relations. Engineering research on concrete 
was to be found in various of our universities, 
Sir Ben continued, but with one notable 
exception there was no corresponding research on 
the physics and chemistry of cements. This 
suggested a lack of balance ; a heavy emphasis 
was being placed on applied research, which, 
Sir Ben thought, was right enough, but not so 
right that we could afford to neglect funda- 
mental research in any subject. The total 
expenditure devoted to cement and’ concrete 
research added up to a substantial amount, Sir 
Ben said, but he doubted if it were large enough ; 
in this country it was probably less than one-fifth 
of 1 per cent of the total value of the products 
made from cement, and he thought that there was 
still ample room for the expansion of research. 


Re-Opening of Apprentice School 

At the Thornaby Works of Head, Wrightson 
and Co., Ltd., on Monday last, there was held 
an official ceremony to mark the opening of the 
rebuilt apprentice school. The ceremony, which 
included the presentation of the B.E.M. to Mr. 
C. H. Soppet, the school’s supervisor, was 
conducted by Colonel Sir William Worsley, Bt., 
Lord Lieutenant of the North Riding of York- 
shire. The apprentice training scheme was 
originally inaugurated in 1945, but the premises 
were completely destroyed by fire in 1949. The 
annual intake of apprentices is seventy, and the 
object of the scheme is to initiate each apprentice 
during his first twelve months into the many 
aspects of engineering and its several: crafts 
practised at the company’s works. Of this 
period the apprentice spends one day a week in 
the school and after the completion of the year’s 
basic training he is examined to test his suitability 
for the craft of his choice. The new school is a 
three-storey building housing on the ground 
floor a pattern shop and foundry. The equip- 
ment here includes a 1501b capacity oil-fired 
reverberatory furnace for iron and non-ferrous 
work, and associated moulding apparatus. In 


the pattern shop there are a variety of wood- 
working machine tools and bench equipment. 
On the first floor is the engineering shop in 
which is installed bench tools as well as a Sin 
and a 34in centre lathe, a high-speed shaping 
machine, a horizontal milling machine, drilling 
machines, and welding equipment. The second 
floor serves as a lecture hall where desks, which 
can be converted into drawing boards, are avail- 
able tor class work. Much visual aid equipment 
is installed, including a 16mm sound projector, 
episcope, epidiascope and film strip. 


A Foundry Research Fellowship 


THE Worshipful Company of . Founders has 
been charged, under the will of the late Robert 
Warner a former Master of the Company, with 
the administration of a fund for the purpose of 
creating fellowships to foster research applied 
to foundry practice. The Company states that 
the first award is to be made next year ; candi- 
dates must be natural-bern British subjects of 
British parents, but no further specific requiré- 
ments are given as the Company has wide dis- 
cretion in making the award. It will require to 
be satisfied, however, that the proposed subject 
for research is likely to prove sufficiently valuable 
to the industry ; that the facilities available to 
the individual are adequate ; that the character 
of the applicant is satisfactory ; that the capacity 
and ability of the applicant are adequate to deal 
with the work proposed, and that sufficient 
supervision of its progress can be provided. 
Furthermore, the work need not necessarily be 
regarded as a full-time occupation, and may 
cover the whole field of appropriate research and 
its application, provided it has specific relation 
to foundry practice. It is not likely, the Company 
states, that the amount available for a period 
equivalent to a year would exceed £600 ; it also 
points out that it has already a scheme for the 
awards of fellowships which are primat ily intended 
to give facilities for advanced educaticn, and the 
two awards cannot be held at the same time. 


Demonstration of Railway Freight Handling 
Equipment 

IMPROVED designs of British Railways freight 
wagons, and examples of equipment which are 
being used to speed-up the handling of traffic in 
goods depots, were demonstrated at Battersea 
Wharf Goods Depot, Chelsea Bridge, London, 
S.W.1, on Wednesday and Thursday last. The 
demonstration was opened by the Rt. Hon. Alan 
Lennox-Boyd, M.P., Minister of Transport, 
before an audience of civic and trading repre- 
sentatives, and Mr. John Elliot, chairman of the 
Railway Executive, presided at the ceremony. 
There were once 480 different forms of railway 
wagons and at the display were twenty wagons 
from a future range of designs which it is hoped 
will not exceed 150. Three of these wagons were 
being shown for the first time. They were 
mineral wagons, two being designed for carrying 
244 tons of coal as against the normal 13 to 16 
tons and weighing 35 tons loaded. They will 
be the standard coal wagon. The other wagon 
was fcr iron ore transport and carries 27 tons. 
British Railways emphasise, however, that while 
these new wagons mark a considerable advance 
in capacity for such traffic, the size of wagons for 
general merchandise continues to be governed 
by the demands of trade, and for this reason the 
existing capacities of 12 tons for covered vans 
and 13 tons for open wagons are being retained 
(the average wagon load in Britain is under 4 
tons). Amongst other exhibits were twelve 
containers of different design for the transport 
of specialised commodities amongst them being 
insulated containers: catering for maintenance 
of temperatures ranging as low as —115 deg. Fah. 
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High - Altitude Research 


By E. BURGESS, F.R.A\S. 
No. I—{ Concluded from page 340, September 12th) 


Until recent years the exploration of the physical conditions of the upper atmosphere 
was restricted to the use of sounding balloons, the observations of meteor trails 
and the aurora and the reflections of radio waves from the ionised layers. Now 
the modifications and developments of long-range military rockets have enabled 
instruments to be carried to atmospheric levels far higher than ever before. The 
modified ** V-2s ” ascend, for example, to nearly 120 miles, while newer rockets such 


as the “‘ Viking” have reached. 135 miles. 


A composite German “ V-2” and 


American “‘ WAC Corporal,” acting as a two-step, has even attained a height of 


250 miles. 


N the first series of tests using the “‘ V-2 ” 

the warhead was redesigned by the Naval 
Research Laboratory, but retained its original 
dimensions. It was constructed in three 
sections, a nose tip for temperature and 
pressure gauges, which was some 12in long 
with a base diameter of 3in, a nose section 
22in long with a maximum diameter of 
12-37in, and then the main body of the war- 
head. The nose section was originally 
intended for housing a spectrograph, but 
was later used for other equipment. The 
main warhead was fitted with three access 
doors to facilitate installation of equipment. 
It was constructed from #in cast steel and 


i 

















ose 
or" ee 





Gouges lonosphere 





Cosmic Ray Electronics [ 
2,500V Cosmic Ray Battery 














24V Battery, 12 - 2V 
Batteries in Series 


5s” 


Acloud chamber was housed _| 
here in some firings. 











) 


i 






~<+———— Beacon Battery 


made in two sections, a nose cone and a 
main section. The cone, constructed of 
fin aluminium was 49-87in in length with a 
base diameter of 23-87in and was completely 
removable from the rest of the warhead 
to facilitate instrumentation. It could, 
moreover, be separately pressurised. The 
main section could also be pressurised and 
was of Zin cast steel with two access doors. 
It was 33in long with a maximum diameter 
of 37-6in. For cosmic ray work other war- 
heads were designed to obviate production 
of showers in the material of the warhead 
itself. One of these, used with a large cosmic 
ray telescope in the experiment of July 10, 
. 1947, was constructed 
almost entirely of 
aluminium. Of the 
conical head the first 
32-2in was made from 
aluminium having a 
thickness of 0-064in. 
Then there was a 
section of 30in with a 
thickness of 0-102in. 
The final section was 
the usual one of jin 
steel, but having a re- 
duced length of only 
16in. 
As the experiments 
proceeded warheads 
were designed to suit 
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Fig. 9—Early ‘‘ V-23 ’’ Instrumentation Showing Equipment in the Rebuilt 


Warhead 


had a maximum diameter-37-625in and a 
length of 57in. The warhead could be sealed 
at ground level to keep all the equipment 
pressurised during the flight. In the control 
chamber aft of the warhead a large amount of 
space was available and this was used for 
such equipment as the Doppler and Doppler 
aerial, the emergency cut-off receiver, the 
telemetering transmitter, power supplies, 
cloud chamber and gyroscopes for control 
of the rocket (see Fig. 9). 

The second design of warhead was con- 
structed in a slightly different manner, being 





ilar density in the next 
higher layer. The 
early “ V-2” experi- 
ments were designed 
to measure ion density and type of ions by 
transmitting near critical frequencies from a 
multiplicity of aerials on the rocket and 
observing the results from the fixed ground 
stations. 

In one phase-beat experiment, two 
harmonically related frequencies were trans- 
mitted from the rocket. The lower fre- 
quency was just slightly greater than the 
critical frequency for the day of the test and 
the other was six times this frequency. The 
lower frequency underwent a phase retarda- 
tion in passing through the ionosphere and 
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Fig. 10—Schematic Diagram of a Typical ‘* Aerobee ” 
Instrumentation 


from that could be computed the effec- 
tive electron density, from the following 
equation :— 


‘ait / 1—4 . wNe* 
o*mn 


where 
n=index of refraction. 
N=ion density. 
e=charge on the ion. 
m= mass of the ion. 
@=angular frequency of the radiation. 

Photographic work has been extensive, 
the most notable work being the photo- 
graphs of the earth’s surface taken from the 
extreme altitudes, but showing clear surface 
details and cloud formations of great value 
to cartographers and meteorologists. One 
composite photograph shows a tract of the 
United States extending some 2700 miles 
with the curvature of the earth well in 
evidence. At the same time, photography 
has been used in spectral and cosmic ray 
work, which will be described in conjunction 
with the apparatus for those experiments. 

The cine cameras mounted in the tail-ring 
and mid-section not only photographed 
the earth’s surface, but they were also used 
to record whip motions of the aerials for the 
ionosphere experiment and to check whether 
the flame from the rocket exhaust came 
between the aerials and the ground 
station, for this could materially affect the 
received data. 

In recent work cameras have been used to 
check the orientation of the rocket while in 
flight. Good trajectory data is essential, for 
any telemetered information will always con- 
tain errors resulting from incorrect knowledge 
of rocket aspect, speed and altitude. During 
powered flight, the “‘ V-2 ” was controlled by 
vanes of sintered carbon which dipped into 
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the exhaust stream. However, any residual 
angular momentum at the instant ef fuel 
cut-off could cause.the rocket to roll, pitch 
or yaw during the rest of the flight. In the 
“Viking” rocket an attempt was made to 
rectify this failing. In order to keep the 
rocket at a constant heading in space, steam 
jets were employed after all the fuel had been 
consumed (Fig. 11). Knowledge of the 
orientation of the rocket is important if a 
correct interpretation is to be given to the 
experimental results recorded by the instru- 
ments in the rocket. Fig. 12 shows a modi- 
fied gun-sight cine camera flown in a 
“ Viking ” rocket to check orientation. An 
auxiliary hemispherical lens was employed 
to increase the angle photographed to about 
160 deg., thus giving a wide field of view. 
Two of the three Eulerian angles needed to 
determine the aspect of the rocket could then 
be determined from the image of the earth’s 
horizon, while the third was obtainable from 
the position of landmarks or the image of the 
sun which appeared on some pictures. Exact 
timing was given by means of an intermittent 
light, which was also “tied ” to the base 
station through the telemetering system. 

A frame enlargement from a film taken with 
this camera is shown in Fig. 13. The white 
spot is the area of the White Sands proving 
grounds. Below and to the west are the 
San Andres Mountains and to the east, 
the Sacramento Range. On some high- 
altitude rockets photo-cell aspect indicators 
were used to determine the orientation from 
variation in skylight (see “ Aerobee”’ in- 
strumentation Fig. 10). 

The upper atmosphere pressure measure- 
ments were originally divided into three 
main sections :— 

(a) From atmospheric to a few millimetres 
of mercury, measured by means of a simple 
bellows gauge actuating a potentiometer. 

(b) From a few millimetres of mercury 
down to a hundredth of a millimetre, pres- 
sures were measured by means of a Pirani 
gauge, which operates on the principle that 
heat conducted away from a hot wire varies 
with the pressure of the ambient gas if the 
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mean free path of the molecules is of the 
same order of magnitude as the diameter of 
the wire. The German wind tunnel data 
indicated that these gauges should be mounted 
just ahead of the tail fins on the “* V-2,” for 
in that position ambient pressure should be 
measured within 5 per cent of its true value. 
The bellows gauge was also mounted in this 
region, and calibrations up to a Mach 
number of 2 showed that this assumption 
was correct. 

(c) Finally, for pressures between 10-* 
and 10-*mm Hg., ionisation gauges were 
employed. Essentially, these consisted of 
small thermionic valves with a connection 
between the envelope and the outside of the 
rocket. A heated filament acted as a source 
of electrons which flowed to the positive 
grid. If the electrons hit any atoms of the 
atmosphere and the charge on the electron 
multiplied by the ionisation potential of the 
gas was exceeded by the kinetic energy of the 
electron, the atoms would become ionised. 
The released electrons would then join the 
stream to the grid and increase the grid 
current, while the positive ions were attracted 
to the negatively charged anode. Calibra- 
tions of these valves prior. to flight tests 
showed that the variations of grid and anode 
currents were accurate indications of the 
ambient pressure. In flight tests the gauges 
had to be protected from the dense air at 
low altitudes, and were thus sealed before 
flight. The glass seal was then broken by 
a timing device when the ambient pressure 
had fallen to a value low enough for the 
gauges to operate (Fig. 14). 

Four gauges are usually provided in high- 
altitude research, arranged around the rocket 
so that ram pressure which may be built 
up by varying aspect can be detected and 
allowed for in the results. The early part of 
the flight is also usually checked by sounding 
balloons before and after the firing of the 
rocket, so that the instrument readings 
obtained for the lower atmosphere can be 
compared with those obtained from the 
meteorological instruments in the balloons. 
Many experiments of this nature have been 





Fig. 11—Checking Steam Jets and Pitch, Roll and Yaw Controls for the Rocket Motor 
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carried out and reliable pressure data on the 
upper atmosphere has thus been obtained. 
Recently, a new type of pressure gauge 
has been invented by Dr. R. J. Havens of the 
Naval Research Laboratory ; it is capable 
of measuring pressures through the range from 
one atmosphere to less than 10-°mm Hg. 
The pressure is cyclically changed in two 





Fig. 12—Modified 16mm Gun-sight Camera for 
determining rocket aspect 


recording compartments. The frequency of 
the change is governed by a small electric 
motor, so that the gauge produces an a.c. 
signal which is determined by the pressure. 
In the new gauge, the detecting elements 
can be either Pirani or ionisation gauges, 
and they are placed inside Sylphon brass 
bellows of 6 cubic centimetres capacity. 
Two such bellows are driven by the 
motor through an eccentric shaft which 
can change their volume by. about 
20 per cent. The ambient pressure is com- 
municated to the inside of the bellows by 
small holes, which are dimensioned to pass 
gas at a speed sufficient to allow for the fall 
in pressure with the rising of the rocket 





Fig. 13—Photograph of the Earth from an Altitude 
of 108 Miles 


through the atmosphere, but not quickly 
enough to follow the comparatively rapid 
variations produced by the motor. On a 
* Viking ” rocket, the gauge measured pres- 
sures from 660mm Hg. at ground level to 
570u of Hg. at 53 km. altitude. Calibra- 
tions have shown that this should be a 
very useful type of pressure measuring 
device for use in high-altitude rockets (see 
Fig. 18). 

The temperature of the upper atmosphere 
can be calculated from the pressure data 
assuming constant atmospheric composition. 
It was computed from the slope of the 
logarithm of pressure versus altitude. These 
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results have been checked by measuring the 
ram pressure at the nose and comparing this 
with the ambient pressure at the tail. The 
Mach number could then be obtained from 
the observed speed of the rocket and from 
that it was then possible to calculate the local 
speed of sound. This depends solely upon the 
temperature, so an estimate of that quality 
could be made. Another method was em- 
ployed by the University of Michigan to deter- 
mine the Mach number; it used the Machcone. 
It was necessary to determine the angle that 
the shock made with the longitudinal axis of 
a slender cone from the apex of which the 
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Fig. 14—Pressure-Measuring Nose Cone 
shock wave originated. Two cones were used, 
one on either side of the nose to give aero- 
dynamic symmetry, but on one of them a 
pressure measuring probe was mounted on 
an arm which oscillated backwards and for- 
wards through the area where the shock 
wave was likely to be placed. The passage 
of the probe through the shock was readily 
measured and telemetered to the ground 
station, together with a position indication of 
the probe itself. The angle of the shock could 
thus be determined (Fig. 15). 

It is interesting to note that the temperature 
of the upper atmosphere as measured by the 
high-altitude rockets in this way agrees very 
well with that computed from the observation 
of meteor trails. 

Attempts have also been made to ascertain 
the composition of the upper atmosphere. 
The University of Michigan used evacuated 
bottles, which were opened and then resealed 
under the control of a timer. This experiment 
was commenced in 1947, but samples. have 
only recently been obtained and analysed. 
It is found that there is no great increase of 
turbulence at high altitudes ; instead, gravi- 
tational separation occurs, with the lighter 
gases rising to the topmost regions. 

The first cosmic ray experiments consisted 
of coincidence counts and the relationship 
between the hard and soft components. The 
chance of a primary particle of cosmic 
radiation getting to the earth’s surface is 
less than one ina thousand. The rocket is the 
only way of getting physical instruments to 
the outer fringe of the atmosphere, where 
these cosmic ray primary particles can be 
studied in their original state. 

The Geiger counters for rocket cosmic 
ray work were normally operated at 1000V 
and utilised alcohol vapour to make them 
self-quenching. Recording was by telemeter- 
ing stored counts and also by a photographic 
technique using a bank of neon tubes to 
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register flashes on a moving film. The Geiger 
counters were arranged in the form of a 
telescope so that a cosmic ray could operate 
several counters placed in line. This would 
be indicated by a coincidence in the time of 
discharge of the counters which had been 
traversed by the particle. Lead absorbers 
then determined the energy of the particle by 
restricting the passage of the cosmic ray to 
trays of counters mounted below the absorb- 
ing plates. If these counters discharged at 
the same time as the telescope counters the 
one cosmic ray could be identified as having 
passed through certain thicknesses of lead so 
that its energy could be computed. Anti- 
coincidence counters were also arranged 
around the telescope to differentiate between 
“real” and “ spurious” rays, i.e., showers 
originating in the mass of the rocket itself, 
which proved a problem in the early work 
using the fairly thick steel warheads (Fig. 16). 
A typical warhead instrumentation of a 
“‘ Viking’ rocket showing the cosmic ray 
counters and telescope is shown in Figs. 17 
and 18. 

Attempts were made to fly cloud chambers. 
The first was in 1948. When the fuel of the 
rocket has been consumed the missile is in a 
state of free fall; there is no effective gravi- 
tational field. This lack of gravity has both 
good and bad effects upon cloud chamber 
operation. In this first instance the tracks 
are steadied and the waviness produced by 
temperature gradients within the chamber are 
eliminated. At. the same time, however, the 
absence of convection prevents the efficient 
removal of condensation nuclei and thus 
gives rise to a building up of a background fog 
in the chamber which can prevent the recog- 
nition of any but the stronger tracks after a 
few expansions. 

Centrifugal action was used to simulate grav- 
ity. In the “‘ V-2” the effect was obtained by 
offsetting the cloud chamber in its mounting in 
quadrant number | of the control compart- 
ment. An attempt was then made to spin the 
rocket after “all-burnt.” Later models used 
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Fig. 15—Nose Section with Mach Cone Sensing Probe 


smaller cloud chambers, which were designed 
to take the advantage of the lack of a gravi- 
tational effect and then spin the chamber after 
expansion to clear the fog. 

The first cloud chamber consisted of a glass 
cylinder closed by a plate glass top and a base 
made by a rubber diaphragm. Inside the 
chamber an aluminium plate was cemented 
to the diaphragm and was covered with 
dark cloth to improve the photographic 
resolution. Two parallel lead plates, each 
lcm in thickness, divided the chamber into 
three equal parts. This complete chamber 
was 6in in diameter and 3in in length. The 
gas. used inside the chamber was argon 
saturated with a mixture of the vapours of 
ethyl alcohol and water. The internal 
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pressure was two atmospheres and ap 
expansion ratio of about 1-07 was employed, 
Power for the expansions was derived from 
compressed nitrogen stored in a cylinder at a 
pressure of 150 atmospheres. Stereo. 
photographs were obtained by means of a 
mirror and a modified 35mm camera used 
without a shutter, exposures being made in 
the expansion cycle by means of the flashing 
of two lamps mounted in series. The chamber 
was expanded in 25-second intervals by means 
of the cosmic ray electronics, so that about 
fourteen or fifteen exposures could be made 
while the rocket was above the appreciable 
atmosphere. Some good photographs of 
primary cloud tracks were obtained. 

The earth’s atmosphere also acts as an 
absorbing barrier to a great amount of the 
solar radiation. Atmospheric transmission 
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Fig. 16—Typical Cosmic Ray Telescope as Flown in a 
“V2” Rocket 


falls off rapidly beyond 3000A and the solar 
spectra photographed from the surface of the 
earth are cut off at about 2900A. Experi- 
ments by the Regeners in 1934 using a balloon 
obtained solar spectra down to 2875A, 
and at the height attained should, theoreti- 
cally, have obtained spectra in the band 
2000 to 2200A as reported by Meyer, Schein 
and Stoll, working with extremely sensitive 
instruments on the Jungfraujoch. Calcula- 
tions show that, at the heights reached by the 
“V-2” and other high-altitude rockets, 
spectra into the extreme ultra-violet regions 
should be obtained. 

' A programme of spectroscopic work was, 
therefore, devised with the object of recording 
and identifying Fraunhofer lines between 
2100 and 2900A, determining the spectral 
intensity below 2900A, checking the vertical 
distribution of ozone in the atmosphere of the 
earth and attempting to record solar spectra 
in the extreme ultra-violet from 2000A down 
to 500A. Although it was realised that the 
** V-2”” was unstable after “‘ all-burnt,” and 
would thus place a limit on the photographic 
exposures which could be given, an early 
attempt was made to provide the “ V-2” 
with a spectrograph. 

The solar spectrograph used in the rocket, 
originally at the nose, then in one of the tail 
fins (to assist recovery), was designed to 
register solar spectra from 3000A to 1000A. 
Because the rocket could roll, the slit of the 
normal spectrograph was replaced by a point 
image of the sun. By using a transparent 
bead, it was made possible for an image to be 
obtained at most aspects of the rocket. In 
fact, two such beads were used; they 
were of lithium fluoride, which can trans- 
mit light to a wavelength of 1100A. The 
dispersal element of a diffraction grating con- 
sisting of prisms will not transmit the wave- 
lengths required. The grating was concave, 
having a radius of curvature of 40 cm, and 
the aluminised glass blank was ruled with 
15,000 lines per inch. The components were 
so mounted that the first order spectra fell 
on the film at the base of the spectrograph 
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and the dispersion obtained with this ar- 
rangement was 44-1A/mm. 

The spectra were photographed on 35mm 
film, which was ultra-violet sensitised by 
overcoating the emulsion with a layer which 
absorbs ultra-violet and flouresces in the 
visible range to which the film is normally 
sensitive. A special conductive backing had 
to be used to prevent fogging by static elec- 
tricity which might otherwise become trouble- 
some in the necessary conditions of a 
vacuum. 

Shutters were mounted between the beads 





Fig. 17—Cosmic Ray Telescope Mounted in a 
** Viking *? Rocket 


and the plane mirrors which sent the light 
to the diffraction grating. These shutters 
rotated to give a definite sequence of expo- 
sures, and worked in conjunction with the 
film winding mechanism. The shutters were 
driven by a constant-speed motor and con- 
nected by an escapement to the film feed. 
A separate 24V d.c. motor pulled continu- 
ously on the film which was prevented from 
moving by the escapement device until each 
exposure had been completed. A timing 
switch operated by a cam on the escapement 
system gave a telemetered indication of when 
each exposure was made. This information 
could then later be tied to the trajectory data 
concerning the flight. 

After a series of exposures the film was then 
rapidly wound up into a cassette made from 
armour-piercing steel, where it was stored 
in order to survive the impact. Photo- 
electric telemetering of spectral intensities at 
various wavelengths was developed, but the 
successful recovery of films from the spectro- 
graph made it unnecessary to use this instru- 
rent. 

Several good spectra have been obtained 
with the spectrograph described, and on them 
the relative spectral intensity has been mea- 
sured by photographic photometry. Below 
29004, the solar emission appears to fit more 
closely to the 3800 deg. K black-body curve 
than the normally accepted one of 6000 deg. K. 
It is thought that this is probably caused by 
absorption produced in the high reversing 
layer of the sun’s atmosphere. Nearly 
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150 new Fraunhofer lines have been iden- 
tified in the solar spectra, and the absorp- 
tion effects have enabled the calculation of 
the vertical distribution of ozone. These 
results correspond with concentrations com- 
puted from ground measurements. In addi- 
tion, photo-luminescent crystals and photon 
Geiger counters have been used to extend the 
records into the extreme ultra-violet. 

Recent developments in radio astronomy 
and the investigation of the coronal lines of 
the sun would indicate that the outer atmo- 
sphere of the sun reaches temperatures in the 
order of millions of degrees. Although this 
does not represent temperature as we nor- 
mally regard it in engineering on earth, it 
enables us to compute the maximum energy 
transmission from this region as being 
probably at about 30A in the soft X-ray 
region. The first attempt to measure the 
X radiation was made. with an X-ray packet 
which consisted of a photographic film 
mounted in brass plates like a sandwich. One 
plate had a window in which a step wedge of 
different thicknesses of aluminium blocked 
visual and ultra-violet radiation and per- 
mitted selective recording of X-rays between 
8 and 124. Later, the use of other materials 
for the wedge permitted the study of the 
X-ray spectrum in more detail and showed 
that the sun indeed emits X-rays which are 
absorbed by the gases of the earth’s upper 
atmosphere, thus producing the E-layer. 

Continuing the radiation measurements, 
attempts were made to measure the sky light. 
Photocells were mounted in the warhead 
of the ““V-2” and the “ Aerobee,” and 
various filters were used to isolate the differ- 





Fig. 18—Diagram of Instruments in 
Nose of ‘* Viking ’? No. 4 
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ent frequencies of visible light. The photo- 
cells were mounted in pairs 180 deg. apart on 
the warhead and measured simultaneously. 
The output from each individual cell was 
commutated at a voltage divider to give three 
values of sensitivity. Cathode followers 
were then used to match impedances between 
the output and the telemetering circuit. 
One photocell could be directed earthwards 
by means of a hood and plane mirror to 
determine the albedo of the earth. Results 
have shown that the sky darkens rapidly; 
at 15 miles altitude the sky light is only about 
5 per cent of that at sea-level. It has been 
suggested that when these variations are 
accurately known it may be possible to con- 
struct a photocell altimeter. 

The development of rocket engineering 
and of knowledge of the highest regions of 
the earth’s atmosphere must go hand in hand. 
Not only are the results of great importance 
from the military standpoint in the design 
and control of long-range and interceptor 
missiles, but they will help to clarify the 
engineering problems which must be solved 
before the next step in practical rocket 
experimentation takes place—the establish- 
ment of the artificial satellite. The design 
of instruments for rocket instrumentation 
is now entering’ an advanced stage. The 
stabilisation of missiles such as the “‘ Viking ” 
makes possible many new experiments. 
The next development will be the instrumen- 
tation of the artificial satellite which will be 
used to measure the cosmic rays, using the 
earth’s magnetic field as a particle energy 
discriminator. It may even be possible then 
to examine the spectra of other planets and 
the moon, and thus eliminate the troubles 
which arise at the moment from the masking 
effects of the absorption lines produced by 
the earth’s atmosphere. 
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Electricity Load Spreading 


We learn that the Association of British 
Chambers of Commerce has recommended that 
members of Chambers of Commerce should 
continue to co-operate with electricity authorities 
in spreading electricity loads during peak hours 
in the coming winter. As the Chamber of Com- 
merce movement directly represents over 30,000 
manufacturing concerns, and another 30,000 
commercial and merchanting undertakings in 
Great Britain, load spreading by its members 
would make the largest contribution to the British 
Electricity Authority’s peak hour problem. The 
Association points out that although electricity 
generating capacity is expected to increase, there 
will still be a potential deficit during peak hours 
in the coming winter. It therefore endorses the 
recommendations of the Joint Consultative 
Committee in calling for a 10 per cent reduction 
in’ peak loads by industrial and commercial 
consumers with an electricity load in excess of 
20kW. 

Recalling past co-operation between industry 
and electricity authorities, the Association 
reminds industrialists that where the requisite 
load spreading has been achieved, in several 
instances the electricity authority has been able 
to guarantee immunity from power cuts, other 
than in abnormal circumstances. At the present 
time the Association has also called for reports 
from Chambers of Commerce on the functioning 
of Regional Peak Economy Committees set up 
by the Ministry of Fuel and Power last winter 
to secure load spreading contributions from the 
small commercial and domestic consumers. 
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Science in Industry 
By SIR JAMES FRENCH, D.Sc* 


Since the war there has been an outcry, more amongst pure scientists than amongst 
engineers, that scientific discoveries are not sufficiently rapidly exploited in this 
country and that there is a great need of more technologists. Sir James French 
shows that the outcry is not a new one, but that within the last forty years or so a 
greater appreciation has grown amongst pure scientists of the merits of and neces- 
sity for research within industry by individual firms. He seems more doubtful 
whether those concerned with education have similarly re-orientated their thinking. 


R. JOHNSON said to Boswell: “I 

will not include Civilisation in my 
Dictionary. There is no such word.” If 
not for the same purist reason, Michael 
Faraday disowned the word “ physicist ” ; he 
called himself a “ philosopher.” When 
the Reverend William Whewell, a hundred 
years ago, wrote his History of the Induc- 
tive Sciences “He felt the need, very 
much, of a name to describe a cultivator 
of science in general.”” As a writer of his- 
tory he sought some convenient expression 
that would comprise all the sciences, the 
number of which was then rapidly increasing, 
and suggested the much criticised “ scien- 
tist ” as preferable to “ scient ” or “ savant.” 
He did not define the word—at that time 
there was no need—but in Book IV he 
usefully discusses the relationship of art to 
science. “ To separate and compare, with 
precision, these two processes belongs to 
the Philosophy of Induction; and the 
attempt must be reserved for another 
place; but the leading differences are 
sufficiently-obvious. Art is practical, science 
is speculative ; the former is seen in doing ; 
the latter rests in the contemplation of what 
is known.” After instancing two examples 
he continues: ‘“‘ Now the remark which 
I have to make is this: in all cases the 
arts are prior to the related sciences. Art is 
the parent, not the progeny of science ; 
the realisation of principles in practice 
forms part of the prelude, as well as of the 
sequel of theoretical discovery.” 

Long before Whewell the same sequence 
was observed in the definition of technology, 
an ancient word, as “ the scientific study of 
the practical or industrial arts.” Although 
Whewell was Master of Trinity College, 
Cambridge, his opinion was academically 
unorthodox, and hopelessly opposed to that 
of Professor Liebig of Giessen, a man of 
great authority in Britain in the Prince 
Consort days. Following a visit to London, 
Liebig stated: ‘“‘ Here in Germany, in the 
eyes of scientific men, no value, or at least a 
trifling one, is placed on the practical results. 
The enrichment of science is alone considered 
worthy of attention.” 


TRIAL AND ERROR 


Under such conditions of conflict it is 
not surprising that those directing industry 
should have been reproached by quite 
responsible people as being “rough and 
ready, trial and error’ men, well developed 
technically, but at the expense of those 
higher accomplishments not indigenous to a 
workshop. Both in fact are much misused 
expressions. There is no profession to which 
they do not equally apply. Like the well 
directed guesswork of the experienced 
investigator, “‘ trial and error”’ is the most 
generally employed and speediest of methods 
whose use in industry only ends when pro- 
duction begins. Sir Humphrey Davy said : 
“I try ninety-nine things to find one.” 
Students of Lord Kelvin will remember his 
oft repeated advice : “ Get first a measure, 
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however rough, then strive to improve it.” 
To Lord Rayleigh (the third baron) the 
frankest of philosophers, all methods were 
of interest. In his eulogy of Sir Charles 
Parsons he wrote: “I never remember 
seeing a slide rule or a book of logarithms 
on C.A.P.’s table, and my impression is he 
never used either, then or elsewhere, prefer- 
ring to rely on the. multiplication table. 
On the other hand, mechanical models 
made of cardboard or paper with corks, 
cotton reels, knitting needles, wire, sealing 
wax and string were always in evidence ” 
(Lord Kelvin’s models preceded his mathe- 
matics) “and if a mechanical point were 
under discussion, he would insist in it 
and any other suggestion, being put 
to the proof as far as possible.” As a Cam- 
bridge student, at the age of twenty-two, 
working in his own way, Sir Charles made a 
model of the first multi-stage turbine com- 
prising alternate right and left-handed rings 
of cardboard blades mounted, respectively, 
on a darning-needle rotor, within a stator 
tube into which he blew. His turbine rotated 
at a high speed. “I have here,” he said, 
“an engine which is going to run twenty 
times faster than any engine to-day.” By 
these simple means, with no parade of learn- 
ing, but much experimental thought, he 
revolutionised power production in the 
same simple James Watt way. 

A hundred years have passed since Liebig 
visited London. In that time both the academic 
and industrial worlds have grown immensely, 
but not as either would have wished, for it 
was realised by some that, possibly, Whewell 
in Cambridge had a better understanding 
and a fuller appreciation of the worth of 
industry than had Liebig in Giessen. When 
the national emergency of 1914 arose and 
the gates of industry were thrown open 
to all who could help, as was prearranged, 
the plea of “Science in Industry” was 
raised in an intensified form. It was then 
proposed to concentrate all research within 
the domain of the scientist. Industrial 
problems would be resolved by teams of 
scientists, on behalf of industry, which would 
concentrate its attention upon production. 
Much profit, it was said, would accrue to 
industry, which would therefore be expected 
to contribute to the scheme £1 for each 
gifted by the State. It is, indeed, surprising 
that a proposal of such consequence should 
have been launched so hastily during a 
grave national emergency when industry 
was wholly absorbed in the urgent needs 
of the nation. Four years later the scheme 
was reviewed and amended, but still on the 
fallacious “lack of science in industry ” 
basis. 


IN DEFENCE OF INDUSTRY 


At that time, Sir Trueman Wood stated 
with lucidity the case for industry : ‘ But I 
am convinced if it were possible to bring 
before you in greater detail the history of 
the expansion of British industries during 
the first quarter of the nineteenth century 
and of the development of the inventions 
that expansion was based upon, you would 
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realise one outstanding fact, that all oy, 
progress was accomplished by individyaj 
action, not by state action or control. We 
English folk, ever distrustful of our own 
methods, have taken fright and are calling 
for similar help—there can be no question 
that it was in England, or rather in Britain, 
for Scotland contributed her share, that 
science. was first utilised for the benet't of 
industry and that the applications of science 
were regularly developed until Engiand 
became the workshop of the world.” 

From the last report of the Advisory Council 
it is encouraging to find that further encroach. 
ment upon industry is no longer envisaged, 
According to the report: “ D.S.1.R.’s 
encouragement of co-operative researc) is 
not based on the belief that the work of a 
research association is more valuable to its 
member firms than the work they them- 
selves do in their own laboratories, or that it 
can be in any way a substitute for such work, 
On the contrary, the bulk of industrial 
research must continue to be carried out in 
research departments of individual firms 
for their own purposes.” This generous 
acquittal of industry, based on thirty-eight 
years’ experience of its research achieve- 
ments, is very welcome, but unfortunately 
post-war reports to the educational autho- 
rities on the future of industry show little 
change of outlook. One such report, often 
quoted, has on its civil service and educa- 
tional committee only one representative of 
that industry, the future of which is being 
discussed ; a not uncommon fault. 


THE LresiG-WHEWELL CONFLICT 


As there is still some Liebig-Whewell 
conflict it may be helpful to consider now 
what a scientist is and what industry is 
offered. The fewer the definitions the better. 
Science and industry in practice overlap and 
intermingle. Long range and short range 
may be more discriminating terms, but long 
range research has many tributaries. Indus- 
try is the servant of a client and time is the 
essence of the contract. To it may be 
attached onerous penalties for delay in 
delivery. Its problems of production are 
problems of the day, involving search rather 
than research, to facilitate diagnosis and 
remedy with later, if need be, more leisurely 
investigation for the future use of the 
designers. Scientist is an unduly compre- 
hensive term. It includes the genius or 
** explorer ” (the infant prodigy who becomes 
the philosopher, in his own right), and also 
his retinue of the learned, the “* exploiters,” 
the latter word being used in no slighting 
sense. Genius is no haphazard creation. 
It is a purposeful and generous gift of nature ; 
the result of some genetic distribution of 
definable incidence, if the principles formu- 
lated by Mendel are accepted. Gregor 
Mendel was an Austrian priest, who, by 
growing green and yellow peas in a pre- 
determined manner uncovered the now 
well-known laws of heredity. But they 
lay buried for thirty-four years before 
their importance was recognised in the 
proceedings of a local horticultural society 
and he died unknown. Fate can be ruth- 
lessly unkind to the genius who works in 
obscurity without a patron or publicity ! 

Genius is born with a brain of small internal 
resistance, great receptive and retentive 
power, and some unknown faculty of per- 
ception and selection, facile judgment and 
deduction. It is essentially self taught and 
owes nothing to organised education. That 
it is only a function of population may be 
deduced from the charts of Dr. Joseph 
Priestley, which cover the main fields of 
genius activity. His philosophy chart 
extends from 1200 B.c. to A.D. 1772: A 
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further century was added by Dr. Thomas 
young. Any further extension would be 
undesirable for reputations need time for 
interpretation. When transformed, but with- 
out an:endment, the resultant curve fits the 
genera! curve of population in an impressive 
way. It may be interpolated that if genius 
with its allies is in fact a function of popula- 
tion the modern civilisation of a nation as 
well as its security must be prejudiced by 
abnormal emigration! At points along the 
curve about four centuries apart a remarkable 

of discontinuity is evident. A break, 
small, like the population, occurs in the 
thirteenth century and then about the year 
1650 the genius curve falls abruptly for a full 
generation and as quickly rises to, but not 
beyond, the main curve. As the fall is one 
of 20 per cent it can hardly be attributed 
to errors of selection or estimation. Such a 
fall seems in progress to-day. When it will 
touch bottom is problematical. Falls of 
this kind are not really surprising. Great 
discoveries are the rare events of a lifetime 
and even philosophy may be the subject of 
fashion. Michael Faraday, when speaking 
of scientific investigators, said: “In the 
most successful instances not a tenth of the 
suggestions, the hopes, the wishes, the pre- 
liminary conclusions have been_ realised.” 
Where each break occurs some intriguing 
discovery has been made. On such an 
occasion Sir Isaac Newton told a colleague 
that if he shook the tree he would raise a 
lot of new birds. Twenty per cent of those 
who would normally make discoveries 
fail to do so and enthusiastically join the 
exploiters. But in due course—after a 
generation or so—they resume their explora- 
tory function. Nuclear physics, now in the 
intensive stage of exploitation—it is over 
half a century since Becquerel started the 
chase—is the main cause of the present fall 
in the genius curve. “ Of the special grants 
for research in progress during the year 
ending September 30, 1951,” to be com- 
pleted in three to five years, those for nuclear 
physics are six times greater than all the 
other subjects combined. They exceed 
chemistry and metallurgy grants forty-fold 
and electronics twenty-fold. 

Very few philosophers have sought to 
enter industry. If, recently, some may 
have issued appeals they are on behalf of 
others. James Watt and Sir Charles Parsons 
did not enter. The latter created his own ; 
the former had his created for him by 
Boulton. They survived the 
anxieties and prospered. But “ Guncotton ” 
Schoenbein, Professor in Basle University, 
who essayed to enter, being tired of that 
“everlasting schoolmastering”’ of nineteen 
hours a week in winter and “ longing for 
being placed under circumstances more 
favourable to scientific pursuits,” and who 
came to London hoping to exploit his new 
explosive, had a less happy experience. 
Although the Woolwich trials were very 
successful, the need for caution was aroused 
by serious gun accidents due to overcharging. 
He returned to Basle and wrote to Faraday : 
“True it is my knowledge of the world has 
been vastly increased these four or five 
months.” Heinrich Hertz is an interesting 
example of a young engineer who changed 
over to physics. As a student in Munich 
he wrote to his parents: “‘ My first impulse 
was to renounce all unnecessary dealings with 
mathematics and natural science, but, then 
all at once, I saw clearly I could not bring 
myself to do this ; that these had been my 
teal occupation up to now and were still 
my chief joy”... “I have not forgotten 
what I often used to say to myself, that I 
would rather be a great scientific investigator 
than a great engineer, but would rather be 
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a second-rate engineer than a second-rate 
investigator.” He was truly the indepen- 
dent, “* persevering from morning till night,” 
investigator who could rejoice in his own 
glass-blowing and mechanical achievements 
as well as his analytic skill. When working 
for Helmholtz, he was then only twenty-two, 
he wrote: “ The apparatus which I have 
made at home really works well, so well 
that I wouldn’t exchange it for one made 
out of gold and ivory in the best workshop.” 
Sir Humphrey Davy had no dislike of indus- 
try but no desire to enter it—for he did 
dislike dictation in any sphere—he was an 
apostle of independence. In a mood of 
introspection he wrote: “I have neither 
riches, nor power, nor birth, to recommend 
me ’”’—and then “I have considered all my 
possible relations with men and I have 
found no one which could possibly turn me 
over to dependence.” To the very welcome 
invitation from the Royal Institution to 
accept a lecturing position and the director- 
ship of the chemistry laboratory he replied 
in the same determined spirit: “I will 
accept no invitation except on the sacred 
terms of mer ger yp In the Philosophical 
Magazine of 1801 there is an unusually 
bright account of Davy and his first audience. 
“‘ The sensation created by his first course of 
lectures at the Institution and the enthu- 
siastic admiration which they obtained is 
at this period hardly to be imagined. ‘Men 
of the first rank and talent—the literary and 
the scientific, the practical and the theoretical, 
—blue-stockings and women of - fashion, 
the old and the young, all crowded, eagerly 
crowded, the lecture-room. His ‘youth, 
his simplicity, his natural eloquence, his 
chemical knowledge, his happy illustrations 
and -well conducted experiments, excited 
universal attention and unbounded applause.” 

It has been said that the greatest discovery 
of Davy was Faraday. According to Peter 
Gassiot of London it happened in this way. 
Davy showed Haselden Pepys a letter 
“from a young man named Faraday ; 
who has been attending my lectures and 
wants me to give him employment at the 
Royal Institution. What can I do?” 
“Put him to washing bottles,” replied 
Pepys. “If he is good for anything he will 
do it directly ; if he refuses he is good for 
nothing.” But Davy was more far-seeing. 
He engaged the young man as laboratory 
assistant at weekly wages. Faraday, the 
journeyman, was a philosophical kind of 
philosopher. When the rumoured closing 
of the Royal Institution reached Davy and 
himself on the Continent he remarked to 
his friend: “I shall return to my trade.” 

Later in life he told Tyndall that “at a 
certain period of my career I was forced 
definitely to ask myself and finally to decide 
whether I should make wealth or science the 
pursuit of my life. I could not serve both 
masters and was therefore compelled to 
choose between them.” Having made this 
decision, which may have been justified by 
his failing memory, he abandoned a most 
lucrative professional practice. When the 
Royal Society, urged by critics of the glass 
industry, appointed its optical glass com- 
mittee, ““Mr. Faraday was added.” He 
accepted reluctantly, for both he and Apsley 
Pellatt knew the Society was ill-informed 
concerning the state of the art at home. In 
abandoning the work he wrote to Dr. Roget : 
“* If at a future time the investigations should 
be renewed, I must beg it to be: clearly 
understood I cannot promise full success 
should I resume it—to perfect a manufacture 
is what. I am not bold enough to promise.” 
He reported that, so far, he considered the 
results as negative. In terms of the remit 
they were, but not otherwise, for the plates 
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he produced of very dense lead borate glass 
made his electro-magnetic light experiments 
possible. In truth much of the evidence 
available indicates that genius is only very 
casually interested in industry and no advo- 
cate of the hasty exploitation of embryonic 
discoveries. That applies to all, whether 
explorer or exploiter, engaged in what 
Faraday termed “our glorious profession 
of investigator.” The true explication of 
“ science in industry” must lie elsewhere. 
Whether genius is Mendelian or not, that 
small group is born, not made. By implica- 
tion the other is made ; the one is the work 
of nature, the other of man. Leonardo da 
Vinci declared: “Those who do not 
consult nature, but authors, are not the 
children of nature, but only the grand- 
children. She is the only true teacher of 
men and genius.” If on the exploiter side 
of the chasm there should be some able and 
willing, if permitted, to deal with nature 
direct, the suitable readjustment of education 
would be a progressive, not a retrograde 
step. 





Ramsay Centenary Exhibition 


THe Ramsay Centenary Exhibition is being 
organised: at the Science Museum, South 
Kensington, in collaboration with University 
College, London, to mark the centenary of the 
birth of Sir William Ramsay, K.C.B., F.R.S., 
and to commemorate, among other work, the 
discovery of the inert gases of the atmosphere— 
argon, helium, neon, krypton and xenon. It 
will be formally opened by Lord Woolton, on 
October 2nd, and will remain open for three 
months. 

It may be recalled that the element argon, of 
which the atmosphere contains nearly 1 per cent, 
was simultaneously isolated by Ramsay and 
by the third Baron Rayleigh in 1894, their results 
being published jointly. Helium, previously 
known only in the sun, was discovered by 
Ramsay a year later, and the remaining gases 
by Ramsay and M. W. Travers in 1898. 

Helium became of great importance in tye 
study of radioactivity, which led, in Lord Ruther- 
ford’s hands, to the first definite knowledge of 
atomic structure and to the first disintegrations 
of atoms by artificial means. In 1902 Rutherford 
and F. Soddy discovered that the gaseous emana- 
tion from radium (later called niton or radon) 
was also inert chemically, and in 1911 Ramsay 
and R. Whytlaw-Gray, from experiments on 
quantities of less than 1/1000th of a milligram 
of radon, reported that it was the sixth member of 
the group of inert gaseous elements. 

The exhibition will be divided into three main 
sections : the first will include books, documents, 
portraits and general biographical material. 
A large oil painting of Ramsay, made by Mark 
Milbanke in 1913, will form a fitting centre piece 
to the exhibition. In the second group will be 
seen some of the original apparatus used by 
Ramsay and his collaborators in their remarkable 
researches. Starting from his early experiments 
on the properties of liquids and gases, the 
exhibits will go on to illustrate the discovery of 
the inert gases, the history of which will be 
traced back to an experiment described by Henry 
Cavendish in 1785. One of the earliest machines 
for obtaining liquid air, which was installed for 
Ramsay in 1898, will be re-erected for the 
exhibition. Also included will’ be the micro- 
balance used for weighing small bubbles of radon. 

The third group of exhibits, illustrating modern 
applications, will exemplify the way in which the 
inert gases now serve our needs. Working 
demonstrations and special colour films will 
illustrate.the use of argon in arc welding. Self- 
operated exhibits will show how the inert gases 
are employed in modern illumination, of which 
the red neon sign is a familiar example, and a 


* full-scale figure will show how helium may be 


used in deep-sea diving operations. The produc- 
tion of the inert gases as by-products in the manu- 
facture of oxygen by the air-liquefaction process 
will also be illustrated. 
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The S.B.A.C. Flying Display and 
Static Exhibition 


No. 11—(Concluded from page 356, September 12th) 


FEEDER LINE AIRCRAFT 


HERE was a number of production 

aircraft in the feeder line class at 
the S.B.A.C. display at Farnborough, which 
ended on September 7th. Amongst them 
was the de Havilland “ Heron” fourteen- 
seventeen-passenger light transport, shown in 
the colours of Japan Air Lines, whose 
order for four “Herons” was recently 
announced. Operators in eight countries 
have chosen the “ Heron” for branch line 
feeder services of relatively short stages, 
for which the aircraft was designed and is 
particularly suitable. It is another machine 
in which the simplicity of the structure— 
exemplified by the fixed undercarriage and 
absence of hydraulics, gearing, supercharg- 
ing—and low cost of operation, short take-off 
run and excellent “ engine-out ” capabilities, 
were primary -objectives -in the design. 
Because of its excellent take-off and landing 
abilities it has after local test been passed as 
suitable for operation from the Rongotai 
airfield at . Wellington, New Zealand. 
The’ “Heron” is the only. example 
in the flying programme in which the air- 
frame, engines and propellers are made by 
the same organisation. Four “ Gypsy Queen 
30” Mark 2 engines are fitted. The cruising 
speed at 8000ft is 165 m.p.h. and a typical 
stage length with a payload of 3000 Ib is 400 
miles ; less than 700 yards is required to 
clear 50ft at take-off. 

Another of these aircraft’ is the 
** Marathon,” made by Handley Page, Ltd. 
The particular version shown is one modified 
as an advanced navigational trainer for the 
Royal Air Force, for which thirty are on 
order. 

In them pupils will make long advanced 
training flights from the United Kingdom as 
far afield as Malta and Gibraltar. At 
5000ft they will cover some 1290 miles at 160 
m.p.h. with a full complement of staff crew 
and trainees. Equipment provided includes 
Rebecca Mk. 4, Gee and radio compasses. 

The machine is a high-wing monoplane 
with tricycle undercarriage, fitted with four 


“ D.H. Gipsy Queen ” engines (with an 800- 
hour overhaul life). The ‘* Marathon” 
when fully loaded will maintain height on any 
two of its engines. 

As a civil transport, “‘ Marathons ” have 
been ordered for service with Union of Burma 
Airways (for delivery towards the end of this 
year) and with the West African Airways 
Corporation. 

The span of the “ Marathon” is 65ft, 
length 52ft lin, gross weight 17,535 lb, and 
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The “ Type 173” is the world’s first twip, 
engined, twin-rotor helicopter to offer sing). 
engine safety, in that both rotors can } 
driven by either engine. The aircraft j, 
powered ‘by two Alvis “ Leonides”’ LE.); 
H.M.V. radial engines, each dey cloping 
525/545 b.h.p. It is designed primarily a 
a short/medium range commercial tr: nsport 
for ten to thirteen passengers, but there js 
also a variety of possible military uses. The 
““ Type 173” can be readily converted to , 
freighter carrying 2500 Ib of cargo, or cap 
be used as a “crane,” lifting still vreate 
weights over very short distances by Slinging 
the loads from an external beam below the 
fuselage. 

The normal all-up weight is 10,600 |b, but 
the machine can be overloaded and still be 
capable of hovering without the aid of the 





Fairey ‘‘ Rotodyne ”’ 


wing loading 35-25 Ib per square foot. The 
take-off distance to 50ft is 900 yards. 

Also in quantity production are various 
versions of the “ Prince” high-wing feeder- 
transport aircraft made by the Percival 
Aircraft Company, Ltd. 


HELICOPTERS 


The Bristol Aeroplane Company, Ltd., was 
showing for the first time the “Type 173” 
helicopter, which is illustrated herewith. 





The Bristol “Type 173” Helicopter 


“ ground cushion.”” Within the cushion the 
machine can, in fact, hover at an all-up 
weight of about 13,500lb. Some leading 
particulars of this aircraft are as follows :— 
Rotor diameter, 48ft 6-7in ; overall length 
(blades folded), 78ft 2in ; disc loading (gross 
weight), 2-86 lb per square foot ; maximum 
cruising speed, 113 m.p.h. at 2500ft ; _per- 
formance over typical range, 100 statute 
miles at 85 m.p.h. at 2500ft with payload of 
1200 Ib. 

The first Bristol helicopter, the “ Sycamore,” 
was also the first all-British commercial 
helicopter to fly. “Sycamores” are in 
service with the Army Helicopter Unit and 
with R.A.F. Coastal Command, and are also 
to be delivered to the Royal Australian Navy. 
One machine is in experimental service with 
British European Airways and is engaged on 
an intensive flight research schedule. 

The new Mark 4 production version of the 
“Sycamore” is a most versatile military 
aircraft for its size. For communications, 
reconnaissance and search duties, it can 
carry four people in addition to the pilot. 
Fitted with a powered winch for air/sea 
rescue duties, it can rescue up to three people 
in one sortie and, as an air ambulance, it 
can accommodate two stretcher cases athwart 
the fuselage. 

Amongst other helicopters being made in 
this country are the Westland-Sikorsky 
“551” and “855,” the latter machine 
being the largest helicopter at present avail- 
able. It has a single rotor and the engine is 
a 600 h.p. Pratt and Whitney radial engine. 
The main cabin is 10ft long, 5}ft wide and 
6ft high, and it can accommodate ten to 
twelve passengers. The payload over 400 
miles is. 1800 Ib and the vdline 15,500ft. The 
cruising speed is 86 m.p.h. 

The smallest helicopter at the display was 
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the Saunders-Roe “ Skeeter,” which is a 
two side-by-side seat machine. The Mk. IV 
yersion has a Blackburn “ Bombardier ” 
engine developing 180 h.p., driving a rotor 
32ft diameter. The all-up weight is 2100 Ib 
and it has a top speed of 115 m.p.h. 

A model of the “‘ Rotodyne,” which the 
Fairey Aviation Company, Ltd., is develop- 
ing was shown on its stand. This rotary-wing 
aircraft has a small fixed wing to share the 
weight of the aircraft with the rotors in 
cruising flight. The aircraft is designed to 
carry a useful load of 13,000 lb at speeds 
much higher than those of conventional 
helicopters—the designed cruising speed is 
about 50 per cent higher than the present 
international speed record for helicopters. 
As the “ Rotodyne ” is intended for passenger 
carrying, the design aims to give the greatest 
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useful load, 13,000 1b ; cruising speed, 175 
knots ; range, 2 hours at 175 knots. 


ENGINES 


Amongst the more dominating exhibits in 
the static display were the gas turbine engines. 
Several of these were again sectioned and 
some actuated, enabling an appreciation of the 
diverse mechanical problems which the basic 
principles of these prime movers do not 
suggest. 

Development of the gas turbine, the ram 
jet and the rocket motor are obviously pro- 
gressing at what might be termed a feverish 
pace, much of which is unfortunately 
cloaked by security considerations. As far 
as the gas turbine is concerned, the demand is 
continuously for more thrust and lower 
specific fuel consumptions without propor- 





The Bristol ‘‘ Olympus ’” Turbo-Jet Engine 


possible safety. Twin-engine reliability is 
provided in both vertical and horizontal 
flight. The wings unload the rotor in hori- 
zontal flight, and this, combined with tip 
rotor drive by pressure jets, contributes 
further to safety. 

Mechanical simplicity and ease of main- 
tenance is inherent in the power system, 
which consists of two gas turbine units, 
driving auxiliary compressors. Compressed 
air is passed to the pressure jets at the rotor 
tips and to turbine units driving propellers 
mounted in the wings. Control of this air 
is by a’ simple valve system; thus the 
problems of mechanical drive are absent. 
In vertical flight the full: power is taken by 
the rotors; in cruising flight the greater 
percentage is taken by the wing engines. 

Passenger comfort has been given careful 
consideration. The whole fuselage is 
unrestricted and free of the mechanical 
drives, engines, &c., of conventional heli- 
copters. The main turbine units are posi- 
tioned above the fuselage, and should give 
minimum noise in the cabin. The principle 
of unloading the rotor in forward flight and 
the use of five blades reduces the vibration. 
The untestricted fuselage space will also lend 
itself to freight carrying as well as passenger 
carrying, and rear “ clam-shell ” doors for 
loading cars, heavy freight, &c., are under 
consideration. Should complete failure of 


the rotor occur the aircraft could effect an 
emergency landing on its wing alone. Some 
leading particulars are as follows :—Rotor 
all-up weight, 31,000 Ib ; 


diameter, 8Oft ; 


tionate increases in frontal area, rotor speeds 
and temperatures. In several of these 
respects it is becoming more evident why 
the axial-flow engine has so completely 
ousted the centrifugal engine in the higher 
thrust range. Consideration of the Bristol 
“Olympus” turbo-jet engine, which was 
announced this year, emphasises particularly 
the dimensional advantages of the axial 
engine. For this engine, which is in the 
10,000 Ib static thrust class, has a diameter of 
only 40in and is 124in long. It can thus still be 
very favourably compared with the diameters 
of two centrifugal engines, the “‘ Ghost,” of 
53in diametez, and the “‘ Nene,” of 49-5Sin, 
each developing only half the thrust of the 
“Olympus.” It is distinguished from all 
other gas turbines which have been announced 
in having two axial compressors in series, 
their shafts running concentrically and each 
being driven by its own turbine. This engine 
was described briefly in our issue of July 4, 
1952. The advantages which derive 
from this arrangement completely outweigh, 
the company maintains, the mechanical com- 
plications involved. With the maximum 
cycle temperature more or less fixed by 
metallurgical limits, the thermal efficiency, 
and hence the specific fuel consumption, can 
only be significantly improved by greatly 
increased compression ratios. With com- 
pression ratios of the order used in the 
“Olympus” stalling of the blades at the 
inlet stages would be inevitable in a <single 
compressor, leading at least to serious iack of 
flexibility. The specific fuel consumption of 
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the “‘ Olympus,” 0-766 Ib per hour per pound 
thrust, is thought to be lower than any turbo- 
jet engine in the world, and its response to a 
vertual instantaneous application of full load 
from the-sustaining speed is a remarkable 
testimony to its flexibility. The present 
combustion system employs, mounted within 
an annulus, “cans” into which only the 
primary air is directed, the secondary air 
flowing in the annulus. A fully annular 
combustion system is being developed. It 
has not yet been revealed for what purpose 
the engine will be used in this country. In 
America a licence to develop the engine type 
was granted to the Wright Aeronautical Cor- 
poration within a few months of its first test 
bed run in 1950. The weight of the engine is 
3520 Ib and the static thrust of the original 
mark of engine is 9750 lb, giving a weight to 
power ratio of 0-36, which is slightly greater 
than the “ Avon” (0-344), the “Sapphire” 
(0-35), but less than the “Ghost” centrifugal 
flow engine (0-44). 

Although the Rolls-Royce “ Avon ”’ axial- 
flow engine is still officially rated at 6500 Ib 
static thrust, later marks are generally con- 
sidered to be of higher thrust and to embody 
modifications in design. For present require- 
ments it is probably the most important engine 
in the world, forits productionis being planned 
in no less than seven different plants. All bar 
one of this country’s super priority turbo-jet- 
powered military aircraft are fitted with the 
** Avon.” Full details of the engine have not 
been disclosed, but one feature quoted by 
American sources is the pneumatically 
operated variable incidence compressor inlet 
guide vanes. The engine is 119in long, 42in in 
diameter and weighs 2240 Ib dry, the weight 
thrust ratio being 0-344. It has a specific fuel 
consumption of0-865 1b per Ib static thrust per 
hour. “ Avons ”’ with reheat installation and 
variable jet orifice, with which the day inter- 
ceptors are to be fitted, were demonstrated at 
the display mounted in a “ Canberra.” 

Another turbo-jet in quantity production 
is the “Sapphire,” made by Armstrong- 
Siddeley, Ltd. It is now type tested at 
8300 lb static thrust, which for a net dry 
weight of 2550lb gives the outstanding 
weight per thrust ratio of 0-307. The 
“Sapphire,” having an entirely annular 
combustion system, employing the vaporising 
principle and an axial-flow compressor is, 
apart from two Westinghouse units develop- 
ing about half its power, the slimmest turbo- 
jet known, with an overall diameter of 35in 
and a length of 129in. The specific fuel con- 
sumption of the “ Sapphire” is 0-9 Ib per 
hour per pound static thrust. 


TURBO-PROPELLER ENGINES 


An entirely new engine was again this year 
brought out in time for the display by 
D. Napier and Son, Ltd. This engine, named 
the “Eland,” which is now undergoing 
extensive testing, is of the single-shaft gas 
turbine type, designed for use in conjunction 
with a single-rotation, constant-speed pro- 
peller. The engine layout comprises an axial 
compressor, six combustion chambers, and 
an axial-flow turbine. A notable result of 
the company’s extensive research and develop- 
ment work is the specific weight achieved of 
0-525 Ib per equivalent shaft horse power. 

The “* Eland ” is designed for a nacelle of 
the minimum dimensions and drag which can 
be accommodated behind a 3000 h.p. pro- 
peller and spinner. 

It has a maximum diameter of 36;;in, a 
length of 104-Sin and a net dry weight of 
1575 lb. Under sea level static conditions it 
develops 3000 e.h.p. and consumes 0-624 Ib 
per horsepower-hour and at 30,000ft 350 
m.p.h. the consumption is 0-49 Ib per horse- 
power-hour. The engine is believed to have a 
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particularly high adiabatic compresion 
efficiency. 

The Bristol Aeroplane Company, Ltd., 
had also on its stand a sectioned “ Proteus ” 
Mark II turbo-propeller engine. This engine, 
which employs a centrifugal stage in its axial 
compressor and employs a free-power turbine, 
has been considerably modified as a result of 
several thousand hours of bench and flight 
testing. The version which resulted is now 
known as the Mark III and is to be produced 
for the “‘ Britannia” airliner and other air- 
craft. A more compact engine has been 
obtained by placing the twelve axial before the 
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marks of the Bristol “ Hercules” and 
“ Centaurus ” radial piston engines and the 
Rolls-Royce “‘ Griffon ” engines. 

From size and weight considerations, how- 
ever, the comparison is weighted against the 
“Nomad.” Its weight/power ratio of 1-31 Ib 
per horsepower compares with the 0-85 Ib 
of the “Griffon,” the 1-111b of the 
“Centaurus,” and the 0-87lb of the 
“Proteus” engine. The length of the 


“Nomad,” 1264in, width 58jin and depth 
49}in, make it bulkier characteristically than 
all these other engines, and has the largest 
frontal area. 





The Napier “‘ Eland *’ Propeller Turbine 


single centrifugal stage, and mounting thecom- 
pressorturbines and the two free-power tur- 
bines adjacently, the whole arrangement being 
possible because of the reverse flow pattern that 
has been adopted on all marks of this engine. 
Both the length and weight of the Mark III 
are reduced. The diameter is now 39: Sin, 
length 100-5in and the weight 2650 Ib. It has 
exceeded its design ratings with a sea level 
static power of 4100 e.s.h.p., and at maximum 
designed cruising conditions, 350 m.p.h., 
35,000ft, it attains a specific fuel consumption 
of 0-495 lb per equivalent shaft horsepower 
per hour. 

Little further information has been released 
of the “Nomad” compounded engine 
which was first announced prior to last year’s 
display at Farnborough. In this engine a 
twelve-cylinder, horizontally opposed, two- 
stroke, compression ignition engine, super- 
charged by an axial and a centrifugal com- 
pressor in series drives one-half of a counter 
rotating propeller, the other half being rotated 
by an unspecified number of turbine stages 
housed integrally with the reciprocating 
engine and driven by its exhaust gases. 

Two auxiliary combustion chambers and 
one auxiliary turbine are included in the 
design to provide additional power for take- 
off purposes. At sea level static conditions 
the engine develops 3000 s.h.p. plus 320 Ib 
thrust (3125 e.s.h.p.), and it achieves the 
outstandingly low maximum continuous 
cruising consumption of either kerosene or 
diesel fuel of 0-360 Ib per equivalent shaft 
horsepower per hour. The engine, however, 
weighs 4200 Ib (n.d.w.), giving a weight-to- 
power ratio under sea level static conditions 
of 1-31 Ib per horsepower. 

A full comparison of the power, consump- 
tion and weight characteristics of this engine 
with conventional supercharged piston 
engines and propeller turbines of about the 
same rating is not available except for the 
static sea level case. Inso far as this condition 
applies the figure of 0-360 Ib per equivalent 
shaft horsepower per hour maximum con- 
tinuous power compares with, say, the 
“ Proteus” of 0-64 Ib per equivalent shaft 
horsepower per hour, and 0-42 for several 


Amongst other large gas turbine engines 
in production which could be seen at Farn- 
borough were the “* Ghost” and “ Nene” 
centrifugal turbo-jet engines. The de 
Havilland “ Ghost” engine, in large-scale 
production for the de Havilland “Sea 
Venom,” “‘ Venom” night fighters, and the 
“Comet” airliner, amongst other aircraft, 
develops 5050 Ib thrust (sea level), and has a 
cruising fuel consumption of 1-02Ib per 
pound thrust per hour. A commercial 
version has an overall diameter of 53in, 
length 115-Sin and weighs 2160 1b, giving 
0-43 Ib weight per pound static thrust. 

The Rolls-Royce “Nene III” engine 
develops 5100 Ib static thrust and is in pro- 
duction in England, Australia, Canada, 
France and America. A larger version of 
the “Nene” the “Tay” (6250 Ib static 
thrust), as well as that engine are being made 
by the Pratt and Whitney Division of the 
United Aircraft Corporation. The “‘ Nene” 
has a diameter of 49-Sin, length 96-8in, and 
weighs 16201lb. The fuel consumption is 
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(sea level static) 1-021b per pound thrus 
Be fees and the weight/maximum thrust 

Of the several firms known to be working 
on rocket and ram jet units, the Bristo} 
Aeroplane Company, Ltd., was this year able 
to release some brief details and to exhibit 
an early design ram jet test vehicle. 

This supersonic unit was developed by 
the company from a design originating in the 
Royal Aircraft Establishment. Its purpose 
is to obtain information on the behaviour 
of the ram jet in free flight. To economise 
in the power requirements of the test rigs, 
the diameter of the power unit was kept down 
to 6in. This gave rise to the twin ram jet 
configuration, since a single unit would 
have been insufficient to overcome the drag 
of even the minimum-sized body required 
to house fuel, fuel controls and automatic 
measuring and radio transmitting equipment, 
The vehicle is not provided with wings and 
in flight its trajectory is ballistic. It is 
launched from a twin-railed ramp by a pair 
of 7-Sin cordite rocket booster motors, 
These are free to slide away aft at the end 
of the boost phase, at which point the vehicle 
is moving at a velocity well in excess of the 
speed of sound. At this speed the ram jets 
are working efficiently and take over from 
the booster motors in further accelerating 
the vehicle. The exhibit shown is not the 
latest version of the ram jet test vehicle. 

On the stand of Joseph Lucas, Ltd, 
(G.T.E.), were several items of fuel and com- 
bustion equipment, and these, as well as 
current trends in this technology are discussed 
elsewhere in this issue. 


RADIO AND ELECTRONIC EQUIPMENT 


On the stand of Standard Telephones and 
Cables, Ltd., Connaught House, Aldwych, 
London, were many items of communication 
equipment that have been adopted by military 
and civil aircraft. The ten-channel v.hf. 
equipment shown has been supplied to 
several air forces. The transmitter has a 
power output of some 5W and is designed to 
cover four ranges from 115 Mc/s to 156 Mc's. 
Its latest v.h.f. equipment on show provides 
140 channels in the 1.C.A.O. band of 118- 
132 Mc/s, the transmitter having an output 
of some 10W. All this v.h.f. equipment 
provides for remote control by the pilot. 
It has been ordered by several of the world’s 
airlines. The requirement for pilot control 
of the main aircraft h.f. equipment led to 
the development of high-power h.f. R/T 
equipment, which provides full pilot remote 
control of both transmitter and receiver on 





The Rolls-Royce ‘‘ Avon ”’ Turbo-Jet Engine 














ao =--a * -§ 


tintin te: we 














‘hrust 
hrust 


risto] 
“able 
hibit 


J by 
n the 
ose 
/10ur 
Mise 
rigs, 
Own 
1 jet 
ould 
drag 
lired 
atic 
ent, 
and 
t is 
Pair 


end 
licle 
the 
jets 
rom 
ting 
the 


Ad, 
m+ 


sed 











Sept. 19, 1952 


twenty-four channels. The transmitter has 
an output power of 120W fully modulated 
radio telephony. A remotely controlled 
suppressed aerial has also been developed as 
an integral part of this equipment. Ranges 
in excess Of 3000 miles have been obtained, 
and full production has now commenced. 

After very considerable research and 
development extending over several years, 
the company has now perfected a radio 
altimeter that can measure the height of an 
aircraft above ground from a maximum of 
5000ft down to 2ft, which responds to the 
most rapid changes in altitude attained by a 
modern jet aircraft diving at speed. The 
equipment operates in the band 4200- 
4400 Mc/s, and is provided with full pilot 
remote presentation and control. It is at 
present undergoing flight trials with several air- 
lines and will go into full production shortly. 

The company also showed the “ PV 1B” 
cathode-ray direction finder on which the 
automatic v.h.f. d.f. triangulation system 
(fixer network) is based. 

The “ PV 1B ” cathode-ray direction finder 
on which this system is based is the standard 
v.h.f. direction finder in several air forces, 
including the Royai Air Force, and is also 
fitted at many international civil aerodromes. 
The triangulation system requires a minimum 
of three ““ PV 1B” d.f. stations sited in a 
fixer network. Each station automatically 
contributes bearing information by telephone 
line to the triangulation map display, which 
may be located at any point. Bearing 
information from each d.f. station appears 
on an illuminated ground-glass screen, over- 
printed with a map of the control area, as 
lines of light originating at the d.f. station 
sites, and intersecting at the position of the 
aircraft. 

The other exhibits shown by this company 
included “‘ SenTerCel” selenium rectifier 
stacks with aluminium plates, portable 
micro-wave link equipment for television on 
multi-circuit telephony, and the new version 
of the Standard Sunbury electronic engine 
indicator which incorporates improved 
electric dynamic pick-ups with associated 
amplifiers and display circuits. 

A display on the Marconi Wireless Tele- 
graph Company, Ltd., stand included its 
v.h.f. omni-directional range (“ VOR’”’) 
equipment. With the use of a large-scale 
outline map, “ back-cloth”’ and model air- 
craft, the display simulated the actual prin- 
ciples of the equipment. 
large cutaway scale model of a “ VOR” 
station showing the aerial system counter- 
poise and layout of transmitters and other 
equipment. 

Salford Electrical Instruments, Ltd., an 
associate company of the General Electric 
Company, Ltd., showed a variety of equipment 
and components, amongst which was its radio- 
Sonde and ground station apparatus. It is a 
compact meteorological measuring and tele- 
metering unit carried aloft by a balloon. 
The pressure, temperature and humidity in 
the air is translated as the balloon ascends 
into signals in the audio-frequency band, 
alternately selected by a rotation switch and 
transmitted to the ground station. 

The company’s radio altimeter measures 
the clearance between the aircraft and the 
ground immediately beneath from SOft to 
5000ft with an accuracy of 3ft +3 per cent 
of the height reading. It consists of a 1630 
Mc/s saw-tooth frequency modulated cavity 
oscillator as a transmitter, with a double 
superheterodyne receiver system, which pro- 
vides the difference in frequency between 
the transmitted and received signal at 
any given time. This frequency, which is 
proportional to the height of the aircraft, 
is counted and displayed on the pilot’s 








Elsewhere was a 
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indicator, showing one revolution per 1000ft. 

The display included a magnetic sorting 
bridge enabling the magnetic and, indirectly, 
the dimensional or metallurgical properties 
of two samples to be compared. 

Other items included precision potentio- 
meters, link testing instruments and meters 
for measuring the thickness of protective 
coatings without scratching. 

One of the firms exhibiting turbo-starters 
for large turbo-jet engines using liquid fuel 
propellants was the British Thomson-Houston 
Company, Ltd., Rugby. In addition, there 
were a variety of items such as aircraft 
magnetos, booster coils, high energy ignition 
units, a.c. and d.c. motors and generators, 
actuators, switches, circuit breakers, voltage 
regulators and the B.T.H. electronic engine 
tester. The present range of 120V contactors 
and circuit breakers are suitable at all 
altitudes, and the circuit breakers have been 
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allows for the disappearance of signals due 
to fading or steep banking manceuvres. 
It has a power output of 1000W. The com- 
pany were also showing a 1000W self-con- 
tained responder beacon working in the 
190-240 Mc/s for use with the distance- 
measuring interrogating equipment. 

Two delay-action switches were shown by 
Venner, Ltd., New Malden, Surrey. One 
is for use with fire extinguisher systems to 
delay the discharge of the main methyl 
bromide spray for sufficient time after initia- 
tion by the pilot to allow fhe engine to come 
to rest. The other has been employed to 
switch on the high-ignition system used in 
initial starting and relighting in the air 
turbo-jet engines. It has also developed some 
particularly ultra lightweight accumulators 
for use in aircraft and other vehicles ; they 
are based on a silver-zinc reaction and are 
said to have an outstanding power-to-weight 


Armstrong Siddeley ‘‘ Sapphire ’? Turbo-Jet Engine 


designed to rupture fault currents up to 
8000A at 40,000ft. The batteries which 
were featured on several stands exhibited the 
general trend towards higher weight-to- 
capacity ratio, and the high discharge rates 
involved in engine starting. Most companies 
showed ranges of batteries of the spillable and 
unspillable type. The 24V, 250Ah battery 
shown by Chloride Batteries, Ltd., will deliver 
currents in excess of 200A for one minute or 
26A for thirty minutes down to a direct voltage 
under load of 16V at 70 deg. Fah. In the 
batteries shown by Peto and Radford, 50, 
Grosvenor Gardens, London, the company 
claim to have attained a weight/capacity 
ratio of approximately 12 0z per ampere- 
hour. Oldham and Son, Ltd., Denton, 
Manchester, also exhibited a 24V, 40A 
battery developed for the Ministry of Supply 
for starting large aircraft engines. It has 
this company’s patented “* Fibrak ” separator, 
which is claimed neither to expand when 
saturated nor to shrink or crack when dry. 
One of the many new navigational aids 
for aircraft is the ‘“‘ Eureka ” and “‘ Rebecca ” 
beacon-interrogator system. The miniature 
interrogator shown by Murphy Radio, Ltd., 
employs special circuits to enable the range 
and heading information to be presented on 
meters instead of the cathode-ray tube 
normally used. It will also provide blind 
approach information when used with 


“ Babs ” Mk. II beacons. A memory circuit 


ratio. There was also shown a 400A cell for 
discharge rates of 300-SOOA with 15,000A 
peaks. 

It is not possible within the scope of this 
present article to deal with the advances 
in design of aircraft flying instruments, and 
gunsights, which were evident at the display. 
Notable amongst the exhibits was the 
increased dependence of flight instruments 
upon the electrical supply, and particularly 
the change from air-driven to electrically 
operated gyros in instruments depending 
on their properties for direction and attitude 
information. 


HYDRAULIC AND POWER SYSTEMS 


The need to resort to the multi-wheeled 
bogie undercarriage with the larger aircraft 
was emphasised by at least three such designs 
on the stands of leading undercarriage manu- 
facturers. On such aircraft the pilot is no 
longer sensitive to the extent of his brake 
application. There has thus arisen the need 
to incorporate a non-skidding device in the 
system which will prevent any wheel in the 
bogie from skidding whilst at the same time 
ensuring that the maximum braking torque 
is maintained. It is hoped to deal more fully 
with these developments at a later date and 
to refer to the growing dependence of large 
civil aircraft and military craft upon power- 
operated controls of which there were several 
systems on display. 
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CHEMICAL ENGINEERING IN INDUSTRY 


UB-SECTION (6) of the Engineering 

Section of the British Association in 
Belfast, meeting on Monday, September 
8th, dealt with the problems of chemical 
engineering in indystry, on the basis of two 
papers. The first, by Professor D. M. 
Newitt (reproduced on pages 389 and 390 of 
this issue), was concerned with the training of 
chemical engineers, and the second, by Dr. 
E. H. T. Hoblyn, with the chemical engineer 
in industry. 

DISCUSSION 


Sir Harold Hartley, F.R.S., who opened 
the discussion, did not think that the authors 
had been sufficiently provocative, in view 
of the very urgent problem which this country 
had to face. Why was it, he asked, that, 
when he went to the offices of the construc- 
tion companies in New York, he found 
that they could point with understandable 
satisfaction to the designs which they were 
making for great plants to be erected in this 
country and in the Dominions ? 

Both authors had claimed for chemical 
engineering that it was the fourth -primary 
technology, and he would like to think 
that that was accepted by the other engineers. 
Civil engineering had come first, and claimed 
the whole field. Then, with the steam engine, 
came the development of the specialised 
techniques. of the mechanical engineers. 
The same process occurred again with the 
electrical engineers, and both had to fight 
for their place. In the twentieth century, 
with the great development of the chemical 
industry and with the invasion of all the 
processing industries by ‘chemical tech- 
niques, there had been the development of 
this fourth primary technology, chemical 
engineering. 

The authors had spoken of the sphere of 
operations of chemical engineering—research, 
the design of plant, its construction and its 
operation—but they emphasised that chemical 
engineering was not self-sufficient. In the 
big construction companies to which he 
had referred there were civil, mechanical 
and electrical engineers, but it was the chemi- 
cal engineer who was the co-ordinator of 
those activities. The chemical engineer 
co-ordinated the work of the team. 

There might be an idea that this was all 
chemistry, but, when the chemical engineer 
took the ideas and basic researches of the 
laboratory, the design was, like other 
engineering, mainly based on classical phy- 
sics. The chemical engineer, like other 
engineers, had to face the danger that, 
with the lure of nuclear physics and elec- 
tronics, the classical physicist was becoming 
almost an extinct animal. In America, a 
professor of chemical engineering had said 
“‘ The classical physicist is going out of busi- 
ness and we have to take the subject over.” 

If he were asked for an example of what 
the chemical engineer had achieved recently, 
he would take that of the processes called 
fluidisation, processes which depended on 
contact between gases and solids, and where 
in the old days the gases were passed over 
fixed solids. To-day, with enormously 
increased efficiency, those processes were 
carried out by air-borne particles in the 
gas stream. That development was entirely 
due to a week-end party of chemical engi- 
neers. One of them put up a pilot plant 
in a very few weeks and an immense full- 

scale plant was erected within a year. 
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Sir Harold went on to say that in the last 
twelve months he had made a series of 
pilgrimages in this country, America and 
South Africa, to inform himself on the 
progress that chemical engineering was 
making, its position in industry and the 
methods of training. In South Africa he 
found a large demand for chemical engineers 
for the diamond, gold and uranium industries, 
the processing of food, the development of 
their great cellulose industries, and so on. 
One employer asked him for thirty chemical 
engineers and he had to reply: ‘“ You will 
have to train them yourselves ; you cannot 


_ get them from us because we are short of 


them too.” 

The leeway which this country had to 
make up to satisfy the demand was enormous. 
The U.S.A. already produced 5000 chemical 
engineers a year, while we were producing 
about 200. That was a very serious position 
for British industry to face because the 
chemical engineer required a very special 
training ; he had to be adaptable and able 
to turn from one technique to another. 
Going round the universities, Sir Harold 
found a very wide diversity of methods of 
training. In the engineering faculties in 
America there was a division devoted 
entirely to chemical engineering and the 
education there was given almost entirely 
by teachers of chemical engineering, so giving 
the maximum of efficiency for the very large 
amount of ground to be covered. In this 
country chemical engineering was, as a 
rule, combined with the chemical and engi- 
neering and physical training at the univer- 
sities, which used those courses to lead on 
to the final years of chemical engineering 
proper. That had the advantage of bringing 
the chemical engineers into touch with their 
colleagues, but it inevitably meant that they 


spent some time on things not essential to . 


them. The extreme case was found at Cam- 
bridge, where they took the first part of the 
tripos in chemistry, physics or engineering 
and the second part in chemical engineering. 
Every university must follow the practical 
basis best suited to its conditions, but 
chemical engineering should be a part of 
the engineering faculty because it was 
engineering. 

In some universities there was still what 
he regarded as a prehistoric subject— 
chemical technology. That had its place 
fifty years ago, but it was no substitute for 
chemical engineering. Chemical technology 
was often based on supplying some local 
need, such as fats and oils, fuel or textiles. 
The result was that it tended to produce a 
specialised type of experience and a limited 
outlook. That would be in place in a tech- 
nical college, but seemed to him quite foreign 
to the university atmosphere because it 
meant producing somebody who, looked 
at from the point of view of the technologist 
of high rank, had some of the qualities of a 
prehistoric animal, such as a limited out- 
look and lack of adaptability. 

Queen’s University was just laying the 
foundations of great schools of engineering 
and chemistry and he hoped that in those 
schools a place would be found for chemical 
engineering. Northern Ireland had some 


of the best herbage in the world and could: 


fatten cattle quickly. Those cattle at pre- 
sent were exported alive, losing weight and 
affecting the quality of the meat, while 
Northern Ireland lost the advantage of doing 
the food processing and the processing of 
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those parts of the animal not saleable as 
~_ Chemical engineers could remedy 
that. 

Professor Hill, in his presidential address, 
had referred to the difficulty of providing 
food for the rapidly increasing population 
of the world. The only hope lay in the 
most efficient processing of all raw materials, 
and here the chemical engineer was going to 
be a key factor. Steinmetz once said to 
Karl Bosch, the head of the great German 
chemical combine, “I know that you can 
make indigo cheaper than God can, and 
rubber cheaper than God can, but you will 
never make cellulose cheaper than God.” 
There was profound truth in that. The 
chemist and the chemical engineer could 
synthesise economically relatively small mole- 
cules and string them together in long chains, 
but what they could not do, and probably 
never would be able to do, was to synthesise 
complex molecules such as proteins on which 
life depended. There the man-made catalyst 
did not begin to function, and we had to 
rely on Nature’s catalysts. That meant 
that if we were going to supply the world 
with its needs we had to have a much closer 
partnership with Nature and there the chemi- 
cal engineer had a large part to play. 

In the case, for example, of the anti- 
biotics, within ten years of the first one 
being discovered there had been the growth 
of an enormous industry on an engineering 
scale, and it was the controls which the 
chemical engineer knew how to apply—of 
temperature, of supply, of acidity, for the 
exclusion of the bacteriophages and so on— 
which had made that new industry so swift 
a success. 

Mr. C. C. Inglis (London) pointed out, 
in the subsequent discussion, that, while it 
was important to educate students in the 
fundamental principles, it was even more 
important to educate them to recognise 
those fundamental principles when they 
arose, but were disguised, so that people 
forgot to look for them. Education should 
give as many examples as possible of where 
underlying laws were disguised by details. 

He thought that eight weeks’ practical 
experience with a firm was useless, as half 
that period would be spent in becoming 
acclimatised to the atmosphere of the 
works. A year in a works was necessary to 
give an appreciation of the practical side, 
and a five-year sandwich course would turn 
out men who would be more useful to 
industry. On the works side, he pleaded 
that a young man should be “ given his 
head” and allowed to try out ideas which 
might seem crazy. It was no use saying 
“ We tried that fifteen years ago and it didn’t 
work,” because in the interval new tech- 
niques might enable what was previously a 
failure to succeed. 

Mr. N. Calvert, speaking as a university 
student, suggested that university lecturers 
should give special emphasis to the funda- 
mental] ideas, so that when in industry their 
students could tackle something new on 
the basis of what they had already learnt. 
He favoured the “ sandwich” course and 
thought that if young engineers on enter- 
ing industry were given a chance to try 
out their own “crazy” methods, it would 
teach them what methods worked in industry 
and what did not. 

Mr. Kenneth Evans said that it would be 
a bad thing for industry if the higher posi- 
tions became a “ closed shop ” for university 
graduates ; there were many higher national 
certificate men who would do equally well 
in industry. In electrical and mechanical 
engineering the professors that he knew 
were, almost without exception, strongly 
urging their young men at the end of their 
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yniversity studies to take a practical course 
of training in the workshop before settling 
down to a specialised job. A year in industry 
before going to wniversity was helpful, 
not least in showing a man whether engi- 
neering was the career for him. 


ELECTRICAL DISCHARGES IN GASES 


A series of papers on Electrical Dis- 
charges in Gases was presented to the 
Physics Section of the British Association 
meeting in Belfast on Monday, September 
8th. 

Professor F. Llewellyn Jones, dealing with 
the electrical breakdown of gases, said that 
the increased interest in gaseous breakdown 
to-day was due to the use of compressed 
gases for h.v. insulation in cables and in 
X-ray generators for deep-ray therapy and 
also to the importance of reliable contacts 
in electrical communications. In its three 
broad aspects—low pressure breakdown, 
sparks in the atmosphere and breakdown 
at very high voltage in compressed gases— 
the mechanism appeared to be so different 
that different theories had been proposed. 
The problem was being investigated at 
Swansea, and there appeared to be basic 
physical principles common to all three 
aspects. 

At low pressures the influence of the 
cathode had been investigated by laying a 
carpet of atoms of one kind on a pure base 
of atoms of another kind. The surface 
properties of the cathode were thus widely 
altered and the resulting change in the 
secondary ionisation mechanism observed. 
The breakdown mechanism depending upon 
primary and secondary ionisation processes 
had been shown to be largely controlled by 
the nature and geometry of the cathode. 

For sparks in the atmosphere, experi- 
ments carried out in various countries had 
led to the conclusion that secondary ionisa- 
tion played no part in breakdown, and 
entirely different theories, depending on 
space charge effects, had been proposed. 
Analysis of this work, however, showed 
these conclusions to be erroneous. Recent 
experiments at Swansea on the ionisation 
just prior to sparking showed that break- 
down in uniform fields at these higher 
pressures was also controlled by primary and 
secondary ionisation processes the relative 
importance of which was controlled by the 
nature and geometry of the cathode, and no 
space charge effects had been found. 

At very high voltages, with compressed 
gases, breakdown appeared to be different, 
in that Paschen’s Law failed, so that the 
advantages expected from the use of highly 
compressed gases to insulate very high 
voltages at conveniently small distances 
were not always obtained. Experiments at 
Swansea had shown that in these conditions 
electrons could be produced by cold field 
emission from the cathode, thus accounting 
for the failure of Paschen’s Law. Finally, 
in the case of micro-disc charges, such as 
those found in telephone contacts, the mecha- 
nism again involved cold extraction of elec- 
trons from the cathode by a field intensified 
by positive ions lying on contaminating 
surface layers. 

In the generalised theory put forward 
by the author to account for a wide range of 
experimental facts, breakdown was seen as a 
consequence of the development of ionisa- 
tion currents in the gas by primary and 
secondary processes. No single secondary 
process always predominated ; several 
could and did occur, sometimes together 
and sometimes singly. The factors which 
largely determined the predominant process 
in any particular instance of breakdown were 
the nature and geometry of the cathode. 
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In that respect the physics of the electrical 
breakdown of gases had much in common 
with the physics of surfaces. 

Dr. C. Grey Morgan, taking as his subject 
cold electron emission and its role in gaseous 
discharges, said that the modern trend of 
using increasingly higher voltages, for 
example, in the transmission of electrical 
power and the acceleration of atomic par- 
ticles, had led to greater dependence on the 
insulating properties of gases. The insula- 
tion depended largely on the rate at which 
initiatory electrons were produced, and it 
was widely believed that these electrons 
were generated by natural causes, such as 
cosmic rays and local radioactivity. Experi- 
ment showed, however, that this was not the 
case, since the rate of electron production 
was far greater than could be accounted 
for in this way. Recent work had shown 
that the predominating source was the 
extraction of electrons from the cathode 
and, because of its basic physical interest, 
the investigation of the source and mecha- 
nism of this production was important. 

A comprehensive examination of the 
fundamental physical processes of discharge 
initiation had been carried out at Swansea. 
The method developed, based on the work 
of Llewellyn Jones on cathode emission, 


- permitted the detection of the production of 


a single electron and could measure emission 
down to a few electrons per second. It had 
been applied to a study of surfaces which 
were important in many practical applica- 
tions. For example, the emission from 
heavily oxidised metals of the type often 
encountered in heavy electrical engineering, 
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of some hundreds of thousands of electrons 
per second, had been obtained with surpris- 
ingly low electric fields, of about 10°V per 
centimetre. The presence of dust and other 
contamination, which was unavoidable on 
apparatus exposed to air, caused even greater 
emission at lower fields. The fundamental 
physical process underlying this emission 
had been shown to be the extraction of elec- 
trons from ionic sites on the thick contaminat- 
ing oxide layers always present on surfaces 
operated in the atmosphere. 

Another class of surfaces, of great interest 
in applied and theoretical physics, had also 
been investigated, namely, those covered 
with tarnish films a few atoms thick. Again, 
unexpectedly high electron currents had been 
obtained at surprisingly low electric fields 
of 10‘V per centimetre, but investigation of 
the mechanism of this emission showed it - 
to differ from that of thick films. Whilst 
the mechanism was still a cold field extrac- 
tion process, the source was not sites of nega- 
tive ions on an oxide layer, but it was 
thought that the electrons came from the 
underlying metal by extraction in an intense 
surface field set up by the positive ions lying 
on the surface tarnish film. 

The work which had been done at Swansea 
directed attention to the important part 
played by the electrode surfaces in initiating 
spark breakdown, and the physical principles 
underlying the active processes had been 
investigated. The results, which were of 
considerable basic physical interest, were 
also of importance in the design of apparatus 
in which even moderately high voltages 
might be encountered. 


Centennial of Engineering in America 


(By Our American Correspondent) 


T= Centennial of Engineering meeting took 
place in Chicago from September 3rd to 13th 
and was attended by some 25,000 engineers, 
including several hundred visitors from foreign 
countries. The meeting was organised to com- 
memorate the founding in 1852 of the American 
Society of Civil Engineers, which was the first 
national engineering institution in the United 
States. Beyond the mere founding of the 
A.S.C.E., it is considered that the year 1852 
indicates the date when engineering emerged as 
a profession in America, and it was thus deemed 
appropriate that engineers from all fields should 
participate in the Centennial programme. As a 
result, the meetings held in Chicago in addition 
to those of the “ Civils” included those of the 
American Society of Mechanical Engineers and 
the American Institute of Electrical Engineers as 
well as of some sixty other American professional 
engineering societies. 

Most of the papers which were offered at 
Chicago reflected the thought that a centennial 
presents an opportunity to take stock, to review 
and to evaluate the accomplishments of the past, 
and, based on present data, to attempt certain 
predictions of future developments. Further- 
more, it was intended that the opportunity should 
be taken to explain to the general public the con- 
tributions which scientists, engineers, skilled 
craftsmen and management have made to bring 
about America’s present prosperity. Much of 
the programme was thus directed at the public. 
There was a lower proportion than is usual of the 
more deeply technical papers that are normally 
associated with an engineering institution 
meeting. 


SYMPOSIUM PROGRAMME 


The symposium programme was built around 
the basic theme of the Centennial—the enhance- 
ment of public appreciation of engineering and 
of its contributions to the development of the 
United States as well as the advancement of 
civilisation. The particular subjects of the 


symposium sessions were chosen because of their 
significance in the everyday lives of men and in 
the industrial development of a country. Twelve 
sessions were held altogether, and each pro- 
gramme included a historical review of the 
subject, a discussion of its present status and a 
look at the future. While presented by eminent 
engineers and scientists, the papers were 
deliberately kept to rather non-technical language 
to be comprehensible to the layman. One or 
more sessions were devoted to each of the 
following subjects :—The Role of the Organised 
Profession, Education and Training, Food, 
Tools, Transport, Mineral Industries, Structures 
and Construction, Chemical Industries, Com- 
munications, Energy, Health and Human 


. Engineering, Urbanisation. 


CENTENNIAL EXHIBIT 


On the occasion of the Centennial of Engi- 
neering a special exhibit was arranged at the 
Museum of Science and Industry in Chicago. In 
many ways the exhibit was planned to form an 
illustrated background to the symposium papers 
and thus to explain to the public the role of the 
engineer in modern life and to emphasise his 
contributions to the many industries which are 
represented in displays throughout the museum. 
Ranging from a section devoted to farming 
machinery to a display showing a number of 
representative modern machine tools, the exhibit 
will, no doubt, perform a valuable service in 
acquainting the general public with certain 
major aspects of present engineering practice. 

Taking place at the theatre of the Museum of 
Science and Industry, a musical pageant entitled 
“Adam to Atom” was presented throughout 
the duration of the meeting. 


Works VIsITsS 


While the many industries concentrated in the 
Chicago area offer great scope for tours of 
inspection, the organisers of the Centennial felt 
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that such visits should not be arranged in com- 
petition with the significant sessions of the 
symposium programme. Therefore a total of 
only four works visits were offered to delegates, 
each taking place on days kept free of lectures. 
The works visited were the research and develop- 
ment laboratories of the Portland Cement 
Association at Skokie, Illinois; the Ridgland 
power station of the Commonwealth Edison 
Company on the Illinois Waterway ; the West- 
Southwest. sewage treatment works of the 
Sanitary District of Chicago ; and the Indiana 
harbour works of the Inland Steel Company at 
East Chicago, Illinois. 


INTERNATIONAL DAY 


The opening day of the convocation was 
designated as International Day in honour of the 
many delegates from abroad. A reception for the 
foreign visitors was held at the Museum of Science 
and Industry in the afternoon, and on this 
- occasion the cornerstone of the museum was laid. 
Although the building was erected as a part of 
the World’s Fair Exhibition in 1893, it is an 
interesting fact that no cornerstone ever had been 
laid. While traditional cornerstones are generally 
concerned with the past, the museum stone has 
been dedicated to the future. Everything con- 
tained in the cornerstone is physically or bio- 
logically “* alive,” thus symbolising the museum’s 
concern with present accomplishments and the 
promise of the future. It is hoped that many of 
the articles contained within the stone will 
provide the answers for some of the research 
problems of to-day. In the heart of the granite 
block, which weighs a ton, is a fabricated Monel 
metal box, wherein, surrounded by helium, are a 
number of experiments designed to prove or 
disprove certain theories over a period of a 
hundred years. 

Among the contents are small amounts of dry 
hydrogen and oxygen in proportions to form 
water which should react very slowly due to the 
absence of any catalyst. According to certain 
authorities, no reaction will take place within 
a hundred years ; others, however, believe that 
it will take place within that time with violence. 
In another sealed capsule there are Oriental 
lotus seeds, which are traditionally associated 
with longevity. When that section of the box is 
opened after a hundred years have passed, 
scientists hope to have more accurate data on the 
basis of which to predicate the ability of seed to 
maintain germination qualities. Among the 
contents of the stone is a small lead block plated 
on one surface with a very thin layer of a radio- 
active lead isotope having a half-life of twenty- 
two years. When the stone is opened it will be 
interesting to determine to what depth the radio- 
activity of the isotope has penetrated as well as 
what amount of radio-activity will be remaining 
in the material. Several varieties of biological 
moulds, including the one that is used to produce 
penicillin, have been placed in the stone. These 
will be in a state of suspended activity during 
their incarceration, and, after a hundred years, 
they will be allowed to resume their biological 
activity, if they have survived the test. Along 
the same lines several kinds of virus and bacteria 
will be similarly tested to determine their 
longevity for the hundred-year period. 

To indicate the number of years passing until 
the cornerstone is reopened, there has been 
included a thermostatic clock especially con- 
structed for the purpose. Designed on the prin- 
ciple of the temperature control thermostat, the 
“ clock ” consists of two strips of metal, which 
expand differentially with change of temperature. 
Thus the thermostat has been set to register once 
when the temperature in Chicago passes 85 deg. 
Fah., and then will not register again until the 
temperature has fallen below 15 deg. Fah. In 
this way, it is expected that the sequence of 
summer and winter weather in Chicago will 
operate the clock mechanism set within the 
stone. 


CENTENNIAL DAY 


The two social highlights of the Chicago 
meeting took place on September 10th, which 
was celebrated as Centennial Day. Ata luncheon 
held in the Grand Ballroom of the Conrad 
Hilton Hotel, greetings were extended to the 
American Society of Civil Engineers by Mr. 
Allan S. Quartermaine, President of the Insti- 
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tution of Civil Engineers, speaking also on 
behalf of the many other engineering institutions 
throughout the world who had sent con- 
gratulatory messages to the American society. 
He expressed the hope that the happy relations 
which exist to-day between A.S.C.E. andits brother 
and sister institutions in many countries would 
continue and that the bond between engineers 
of all nationalities would become ever closer. Mr. 
Carlton S. Proctor, President of the A.S.C.E., 
then responded to Mr. Quartermaine’s address. 
Subsequently, the John Fritz Medal was awarded 
to Mr. Benjamin F. Fairless, President of the 
United States Steel Corporation. In his accept- 
ance address, entitled ‘“‘ Wanted: A _ Better 
Way,” Mr. Fairless made an important reference 
to what he aptly called “* the most important item 
of unfinished business confronting us to-day,”— 
the matter of human relations in industry. 
Pointing out that, while American engineers 
took pride in the fact that the scientific and 
engineering miracles which had been performed 
in the United States during the past hundred 
years were unequalled, he wondered how many of 
them realised the alarming extent to which the 
advances in the scientific and engineering fields 
were now being wiped out by failure to make 
similar progress, as a nation, in the field of human 
relations. He proceeded to give a startling 
example of the situation which has resulted. 
Since the end of the last war the American steel 
industry has been engaged in a vast programme 
of expansion which has added an average of 
2,500,000 tons to its ingot capacity each year. 
Yet during this same period the industry has lost 
about 7 million tons of ingot production each 
year as a result of strikes. Thus, for every ton 
of capacity added, there were lost nearly 3 tons 
of production. At Morrisville, Pa., the United 
States Steel Corporation is now building the 
largest integrated steel works which has ever been 
constructed in so short a span of time; yet it 
will take this works ten years to turn out as much 
tonnage as the United States lost in less than 
eight weeks this summer. 

Mr. Fairless declared that the time had come 
when it was up to all to search for a better way 
to settle labour disputes. “The American 
people are patient, but they will not sit by forever 
and permit strikes to endanger our national 
defence, to impede our industrial progress and to 
wipe out the savings of thousands of workers, 
many of whom are not always directly involved 
in the controversy. Ultimately the force of 
public opinion is going to compel drastic action 
in Washington—action which can only result in 
the further suppression of our precious liberties. 
Already we hear it suggested that the right to 
strike be abolished completely in periods of 
national emergency. That way, I think, lies 
slavery, and I do not see how any thoughtfui 
American can support such a proposal. Else- 
where, we hear an increasing demand for 
Government arbitration of labour disputes. 
That way. T believe, lies the eventual nationalisa- 
tion of industry and the murder of free enter- 
prise ; for it seems clear to me that if wages and 
other major production costs are to be dictated 
by any Government-appointed agency, then the 
Government itself must soon take over our 
industries and assume direct financial responsi- 
bility for the consequences of its decisions. 
Should that occur, of course, it would also mean 
the end of labour’s right to strike ; for the right 
to strike against the Governmert is already 
denied by law.” 

Stating his belief that Governrnent must fix 
the rules under which the collective bargaining 
process is to operate, he demanded that some 
future Congress face up to the question of a 
labour monopoly, just as past Congresses had 
clamped down on industrial monopoly. In his 
opinion, the American nation had a right to 
expect American labour and management to 
bargain in a spirit of reason and decency and to 
use the strike only as a weapon of last resort-— 
not as the opening gun in a campaign for tactical 
advantage. He felt that the scattering of works 
from one end of the land to the other, making it 
impossible for employers in a large industry to 
talk to their men at all, had been largely re- 
sponsible for the rapid deterioration of human 
relations in industry. “And that is why Philip 
Murray; the leader of the Steelworkers’ Union, 
and I have agreed to set out, this autumn, on a 
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series of trips to the various plants of United 
States Steel. We plan to sit down at the dinner 
table with the local representatives of the union, 
and of the plant management, and talk things 
over. We want to tell each other our troubles 
and help each other to find a solution for them, 
And we hope, in this way, to stop a lot of the 
friction at its source. In the end we may even 
discover that we are not antagonists after all, 
but just partners and friends. I do not know 
what luck we shall have. I do not know that we 
shall accomplish anything at all. But I do know 
that both of us will sincerely try to find ‘ a better 
way.’ ” 

In a ceremony which followed, the Hoover 
Medal was awarded to the Right Hon. Clarence 
D. Howe, Minister of Trade and Commerce and 
Defence Production in the Canadian Govern. 
ment. In accepting the award, Mr. Howe said 
that on an occasion such as the present one 
minds were inclined to rove back over the years of 
professional experience, and he felt that the 
engineers of this generation had observed and 
taken an active part in some of the most interest. 
ing years of scientific progress. ‘* We have seen 
a succession of amazing scientific discoveries 
developed and applied by our professional 
colleagues. During the same time we have 
watched our profession expand its field of 
interest and responsibility from the most narrow 
confines of technical skills and professional 
specialities to those broad areas concerned with 
management, high policy and public affairs.” He 
felt that these trends had a special significance 
for engineers. A century ago engineers were 
essentially technicians, in the broad meaning of 
that word. Their interests lay in designing, con- 
structing and operating, while the decisions as to 
whether, why and when works were to be under- 
taken were usually taken by others. Even at 
the time of his graduation the fields of manage- 
ment and policy direction in industry were being 
entered by only a few enterprising engineers 
with strong pioneering urges. He felt strongly 
that those who carry industrial responsibility 
to-day must also feel real responsibility for. and 
exercise influence on, broad national policies, 
in so far as they affect the common good. They 
could not afford to leave it to the other fellow 
and to shirk their responsibilities to provide 
political leadership. ‘* I hope you will not think 
it immodest if T suggest that we engineers who 
are taking an active part in the legislative and 
executive branches of Governments, are taking 
another step forward. Just as our predecessors 
brought to scientific and industrial policy the 
benefits of their training and talent, so we are 
bringing to bear on the terribly involved problems 
of present-day Government the outlook and 
philosophy which is the hallmark of our pro- 
fession.” In conclusion, the luncheon meeting 
was addressed by the Hon. -Herbert Hoover, 
former President of the United States, who made 
it clear that, in his opinion, progress in scientific 
discovery, invention and their application would 
depend on the maintenance of a climate of indi- 
vidual freedom of mind, spirit and action. 

The Centennial Evening Party was planned as 
the major social function of the convocation. It 
provided an opportunity to hear an address by 
Mr. Charles F. Kettering, of the General Motors 
Corporation, and was held at the International 
Amphitheatre. After dinner the large number of 
members and guests present took seats in the 
amphitheatre. Mr. Kettering took as his theme 
“A Review of the Century” and said that, 
although engineering had made great advances, 
the extent of human knowledge was still very 
limited. He felt that the amount we knew was 
over estimated and that which we did not know 
was over estimated, but that we had available the 
means to find out anything about technology in 
the world. Those present then had the pleasure 
of a preview of the Sonja Henie 1953 Ice Review, 
originally intended to open the following night. 
The reading of papers at the Convocation meet- 
ings continued for two more days, and the Con- 
vocation finally broke up last Saturday morning, 
September 13th. 





Cycie AND Motor SHow.—The International Cycle 
and Motor Cycle Show is to be opened at Earls Court, 
London, by H.R.H. The Duke of Edinburgh, on Novem- 
ber 15th. It is stated that 161 manufacturers of ry 
motor-cycles, components accessories be 
exhibiting. 
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Some Combustion Developments 
in Aeronautical Turbines 


phe cacy of improved fuel and 
combustion systems is as fundamental] in 
gas turbine technology, both thermally and dimen- 
sionally as is that in the other parts of the cycle. 

The influence in this field of Joseph Lucas 
(G.T.E.), Ltd., and its combustion research 
laboratories has been extensive, and we have 
obtained from this company a useful picture of 
the present trend in development. 

Fuel Pumps.—In order to meet the increasing 
demands of the larger gas turbine engines, fuel 
pumps are now being produced to permit a higher 
rate of delivery than hitherto. This is particu- 
larly advantageous on engines incorporating 
some means of thrust augmentation, such as 
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A.—Rocker lever. J.—Retaining plate. 
B.—Spring assembly. K.—Carbon bearing. 
C.—Diap! L.—Rotor. 
D.—Bleed point. M.—Camplate. 
E.—Pump inlet. N.—Slipper. 
F.—Kidney-shaped ports. P.—Radial holes. 
G.—Insert. Q.—Pump outlet, 


R.—Restricting orifice. 
Fuel Pump 


H.—Piston. 


reheat or water injection, since the fuel con- 
sumption rate is often nearly doubled during the 
operation of the thrust augmenter. One of 
these pumps made by the company, the “DD” 
Mark 11 size (developed from the familiar design 
of the Lucas “C” size fuel pump, already 
incorporated in many aircraft fuel systems), has 
a maximum available flow of some 1400 g.p.h. 
at a pressure of 2000 Ib per square inch and at a 
speed of 3000 r.p.m.; an even larger version 
incorporating two of these units in one casting 
with a common centrifugal governor is being 
developed with practically twice the delivery of 
the ‘‘D” Mark 11 unit. The smaller “ B”’ size 
fuel pump has also been redesigned with consider- 
able saving in weight. A typical unit is depicted 
in the accompanying illustration, the cut-away 
sectioned view being applicable to both the re- 
designed “* B”’ and the “‘D” Mark 11 size units. 
The tendency for aircraft to operate at increased 
speed and at higher altitudes, and with the 
increasing use of wide cut fuels of various densi- 
ties has led to the design of governor embodied 
in Lucas fuel pumps being superseded by a new 
form of governor. Development work on this 
new governor is proceeding ; it operates at set 
values irrespective of variations in density over 
the range of fuels used at the increased speeds 
and higher altitudes encountered to-day. 
Altitude Control Units and Associated Controls. 
—Associated controls which may be added to 
the many existing control units (the Barostat, 
barometric pressure control, simple flow control, 





and full range flow control) are the flow type 
air/fuel ratio control, electric pressure control, 
and the mechanical jet pipe temperature control. 
The air/fuel ratio control is essentially an over- 
ride control designed to prevent the occurrence 
of excessive temperature in the combustion 
chambers of a gas turbine engine, for modern 
engines, particularly those with axial com- 
pressors, need some form of fuel control during 
acceleration to avoid surge or excessively high 
jet pipe temperatures. It attempts to maintain 
a practically constant combustion temperature 
during acceleration by equating the fuel flow to 
the air/mass flow. The stall characteristics of 
different engines may vary and great difficulties 
are presented to control equally well below the 
stall line at low speeds, and at maximum speeds 
at altitude. Also with more rapid accelerations 
on most engines a greater degree of over-fuelling 
at the top of the speed range is experienced than 
at the lower end. Consequently on the flow type 
unit a cutout has been introduced on the plunger 
profile to permit the maximum supply of fuel at 
the high speed end at sea level, also a pressure 
ratio switch to enable the control characteristics 
to be moved from a low setting to a high one at 
substantially constant predetermined values of 
speed and temperature ratio. By this means a 
control is achieved which will permit the most 
rapid acceleration under all altitude conditions. 

Another unit designed to provide a simple and 
robust top temperature “ override” is the mech- 
anical jet pipe temperature control. It does not 
require any electrical apparatus and operates 
on the principle of the differential expansion of a 
quartz rod inside a Nimonic tube placed across the 
jet pipe being made to operate an air valve to 
control an air servo working on one or other of 
the barometric devices normally associated with 
the engine control. 

The electric pressure control, or L.P.C., as it 
is familiarly known, is designed to limit the fuel 
delivered to the combustion chambers of a gas 
turbine engine to a predetermined maximum 
value in accordance with a number of con- 
ditioning factors, such as the maximum engine 
speed or jet pipe temperature. Speeds or 
temperatures are measured electrically, the 
impulses obtained being compared with a con- 
stant valve reference E.M.F. An out-of-balance 
E.M.F. representing a speed or temperature in 
excess of the predetermined maximum is then 
suitably amplified and applied to the windings 
of a solenoid in the L.P.C. The energised coil 
causes a plunger to move and thereby open a 
servo control orifice, which in turn effects the 
necessary reduction in fuel delivery. 

Burners and Associated Controls.—The range 
of Lucas burners comprises ‘“ Simplex,” 
“ Duplex” 1, 2, 3, and “ Spill” types. The 
“Simplex” type employs a flanged simple 
swirt atomiser which follows a quadratic law, 
and consequently is not recommended for very 
wide ranges unless excessive pressures are used 
at the other end of the range. To defeat the 
square law the “‘ Duplex” type of burner has 
been evolved. It is so called because it employs 
two sets of atomisers, one for low flows and the 
two combined for high flows, the effective area 
of the inlet slots being altered with change of 
pressure. Entry to these slots is controlled by a 
temote splitter valve on “Duplex” 1 types, 
which have separate fuel supply pipes. The 
** Duplex ” 2 version is a single pipe type having 
a built-in splitter valve. The latest of a successful 
line of duplex burners, the “ Duplex” 3 type, 
also employs two inlet supply pipes, the main 
and pilot flows having separate swirl and 
atomiser plates ; it operates over a wider range 
than the earlier “‘ Duplex ”’ types. 

To overcome the hydraulic instability which 
might arise with sets of “‘ Duplex” burners the 
flow distributor has been introduced. It is 
designed to meter the fuel evenly under all con- 
ditions on any engine employing multiple burners, 
and it can be used advantageously with any type 
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of burner. With “ Simplex ” and “ Duplex ” 2 
burners it functions as a flow equaliser, while 
with “ Duplex” 1 and 3 units it operates as a 
splitter (or pressurising valve) correcting recovery 
pressure variations. It consists essentially of a 
spring-loaded piston operating in a closely 
fitting cylinder in a body casting. In the base of 
the cylinder accurately shaped metering slots 
terminate in drillings (in the cylinder walls), 
which radiate to the appropriate burners. With 
an increase in pressure the piston moves to 
uncover more of the metering slots, thus allowing 
more fuel to pass to the burners, the equalisation 
of flow being dependent upon the accuracy with 
which the burner sets are matched. 

The splitter valve or pressurising valve is 
available as a spring-loaded valve or plunger set 
between the primary and main flow passages. 
Any increase in pressure due to fuel flow above 
a certain value will lift the valve against spring 
pressure to open the main passage to supplement 
the primary passage flow, which remains un- 
affected by valve operation. One type of this 
unit incorporates a shut-off cock to enable the 
fuel supply to be controlled manually. 

The spill burner, which may be employed as 
either an upstream or downstream version, is a 
departure from the duplex atomiser practice. It 
offers a different approach to the problem of 
ensuring satisfactory atomisation over a very wide 





“ Duplex ”? Burner 


range of fuel flows and pressures. Its main advant- 
age is at low engine speeds and high altitude flying 
conditions, when more fuel can be supplied to 
the burner than is required for burning, the 
excess being either returned to the low-pressure 
side of the system or recirculated to the burner 
inlet via a separate pump. This unit is basically 
a simplex type, having a swirl chamber fed by a 
number of tangential ports. It also has a spill 
passage which may be positioned to achieve a 
wide range of spill line and spray angle character- 
istics as required. 

Intensive research is still going on at the 
Lucas research laboratories in the quest for 
combustion systems which will give greater 
heat release per given volume in an effort to 
minimise weight and bulk. Considerable success 
is being achieved in this direction with the annular 
design of combustion chamber as distinct from 
the separate combustion chambers fitted to earlier 
engines. 

A recent product of the combustion research 
laboratories is a combustion heater which will 
burn kerosene to meet a need for a unit burning 
this type of fuel. It has the advantage of 
increased safety over its aviation spirit burning 
counterpart, the problem of the comparatively 
inferior burning qualities of kerosene as against 
petrol having been overcome by means of a 
combustion control, which automatically pro- 
portions the combustion mixture to enable the 
heater to function satisfactorily over a wide range 
of altitudes. 
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THE ROYAL DOCKYARDS 


In 1927 the majority report of the Hilton 
Committee recommended that ‘executive 
naval officers be regarded as unsuitable for 
dockyard appointments, and in the annual 
debates on the Navy Estimates since the 
war, labour members of Parliament for 
dockyard. towns have repeatedly criticised 
the Admiralty for rejecting the report. They 
allege that this has resulted in the retention 
of out-of-date plant and machinery, insuffi- 
cient attention to personnel and welfare 
problems and uneconomic production. 
Owing to the wide range of items covered 
by the Estimates it has seldom been possible 
to give adequate discussion to these criticisms, 
and it was thus of considerable interest and 
value to have them ventilated in the upper 
house in a recent debate initiated by Lord 
Winster, a labour peer. The debate could 
not have been better timed, for the Admiralty 
has now under consideration the report of 
the Select Committee which last year made 
a thorough investigation into the administra- 
tion and production of the Royal Dockyards. 

Appointments to the posts of Director of 
Dockyards and Admirals Superintendent are 
at present made only from executive naval 
Officers on the flag list. The selection of 
these officers is criticised on the ground that 
they have been trained throughout their 
career to handle ships and squadrons and 
do not possess the up-to-date knowledge of 
industrial and commercial management which 
is essential for efficient and economic control 
of the dockyards. The Admiralty, on the 
other hand, maintains that ‘the primary 
qualification required is not a capacity to 
administer the manufacturing side of the 
dockyards, but to maintain the fleet in an 
efficient state of repair and to service the 
ships based on the dockyard ports with 
equipment and supplies. The Director of 
Dockyards is relied on for advice on many 
matters requiring an intimate knowledge of 
the service and of ships, and a civilian could 
never hope to possess this knowledge. 
Similarly, the Admiral Superintendent of a 
dockyard has the responsibility of co-ordinat- 
ing the requirements of the ships in hand for 


refit with the facilities available and with 
other demands on the yard’s resources. He 
must also be able to hold an independent and 
fair balance between the dockyard officials 
and the technical officers of the ship and all 
this, the Admiralty contends, is of even greater 
importance than the detailed business of 
management. It is held that only an execu- 
tive officer of very high standing is in a 
position to achieve it. An equally important 
consideration in the eyes of the Admiralty 
is the dual capacity of the Admiral Super- 
intendent. He represents the commander 
in chief in dealing with all fleet matters 
within the dockyard and the naval establish- 
ments in the port—victualling yards and 
store’ and armament supply depots, &c. In 
the opinion of the Admiralty, the administra- 
tion of dockyards by a professional officer 
or by an industrialist, the latter of whom 
would be unable to deal with the naval side 
of the duties, would inevitably result in their 
becoming separated from the Royal Navy’s 
shore organisation and developing into 
detailed industrial establishments. 

While we can agree to some extent with 
the Admiralty view, that is not to say that 
we regard the existing management structure 
as incapable of improvement. First and fore- 
most, though the Admiralty’s arguments 
against civil administration of dockyards has 
considerable strength, we cannot see why 
appointments to the posts of Director of 
Dockyards and Admirals Superintendent 
should be confined to executive officers. 
Judging by experience of civil engineers who 
have carried out great engineering works in 
many countries of the world and of mech- 
anical and electrical engineers who have 
risen to be chairmen of great industrial 
concerns, an engineering training does not 
in the least debar a man from the possession 
of administrative ability, and, now that 
executive officers receive no engineering 
training, an engineer officer must necessarily 
have a far better understanding of the work 
of dockyards than an executive, whilst retain- 
ing that intimate knowledge of the service 
and of the needs of naval ships that a civilian 
cannot be expected to possess. Appoint- 


ments of the character concerned should, it 
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seems to us, be open on equal terms to 
executive or technical officers. Neither, of 
course, can be expected to have full ang 
detailed knowledge of all that goes on ing 
dockyard. Both men require advice ang 
assistance from their expert advisers, who, 
in a dockyard, are the managers of the 
constructive, engineering and electricaj 
Departments. We make no suggestion now 
that these departments are not well run. For 
whether the managers are naval officers—with 
the “ navalisation” of the electrical branch 
of the Navy, both the electrical and engineer. 
ing departments will be in charge of naval 
officers of the technical branches—or civilians, 
as in the case of the manager, constructive 
department, who is a senior member of the 
Royal Corps of Naval Constructors, all 
have considerable experience and knowledge 
of industrial establishments and conditions, 
The basic trouble is, we believe, that their 
status does not appear to be on a level with 
their responsibilities or adequate to give to 
their advice the necessary weight and 
authority. 

This journal has consistently supported 
the proposal that the Royal Corps of Naval 
Constructors should be increased in numbers 
to permit of its members spending more time 
in seagoing ships and that those men should 
be given the rank and status of naval officers, 
It would then be possible to appoint the 
heads of the three production departments 
of a dockyard as Rear Admirals or 
Commodores. A Commodore, though 
an appointment and not a rank, carries 
considerable prestige, allowances and the 
broad stripe of a flag officer’s uniform. 
The scheme would also permit promot- 
ions to flag rank for constructor officers 
who are required as Deputy Directors 
of Dockyards and to fill senior technical 
appointments at the Admiralty and else- 
where. Financially, naval constructors 
would still be worse off than their colleagues 
in private yards, but as naval officers with 
good prospects of promotion they would at 
least be on a level with officers of the engi- 
neering branch which is not lacking in men 
with first-class brains. There would then be 
good reason for combining all the technical 
officers of the Royal Navy into one technical 
branch—to include engineer, constructor, 
and electrical officers—and for those who 
show outstanding personality, initiative and 
leadership to be considered, equally with 
executive officers, for the highest appoint- 
ments. Improved conditions of service for 
naval constructors and more promotions 
to senior rank for officers of the technical 
branches would certainly attract many more 
recruits to the Corps and for the electrical 
branch, and would no doubt also reduce the 
wastage of apprentices who leave the yards 
in large numbers after passing through the 
dockyard schools. 


THE AIRPORT AND ITS NEIGHBOURS 


Under the title of “‘ The Airport and its 
Neighbours ” the President of the United 
States has had before him recently some 
simple but far-reaching recommendations 
from the three members of his Airport Com- 
mission on a necessary reduction in the noise 
and danger at and near the chief American 
airports. From their findings this country 
could, it may well be, learn much that would 
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be useful. The Commissioners are frank in 
expressing regret that a greater degree of 
consideration was not given, when the U.S. 
airports were first designed and built, to the 
comfort and welfare of persons living in the 
vicinity, even with due allowance for a 
natural inability to foresee all the many 
developments which have taken place in air- 
craft design during the passing years. In 
their view the public could now fairly demand 
an assurance that all those in charge of flying 
operations, whether civil or military, are 
making a real effort to reduce the noise of 
run-up on the ground and during take-off 
over, or near, residential areas. If such an 
assurance were freely given the public might 
well be persuaded to tolerate a certain con- 
trolled amount of noise as the minimum 
price to be paid for the privilege of living in 
an age of technology. : 

Aircraft designers, too, are concerned, and 
in no less degree, for progressive as has been 
their work in reducing the intensity of noise 
inside aircraft, they are thought to have been 
less impressed with the need to deal with that 
produced outside the cabin, and this task 
now calls for urgent attention. In the future, 
moreover, with the adoption of high-speed 
turbine-operated airscrews, and the possibility 
of even more widespread use of powerful 
propulsive jets, the likelihood is that the 
intensity of the noise will tend to rise 
even higher. This makes it the more 
necessary that remedial measures should 
have high priority ; otherwise there would 
arise the dim prospect of even more trying 
reactions on the human ear. It must be 
remembered that much of the noise comes 
from very high airscrew tip speeds, which 
are bound to be a tough matter for control 
when one considers that besides the main aim 
of providing propulsive thrust an airscrew 
may to-day be called upon to act as a useful 
aerodynamic brake, a provider of high 


accelerating force at take-off, and may be. 


used also as a regulator when having to 
stack for traffic control. In the planning of 
new aircraft runways the President’s advisers 
urge, for safety reasons, the adoption of 
single, or parallel, alignments with landing 
approaches over as relatively clear areas as 
can be found. This recommendation may 
lead, it is true, to difficulty in operating in 
strong "cross winds, but the trouble can 
usually be remedied by the use of “ tricycle” 
tracks and the like. The advisers suggest 
that, for intercontinental as well as trans- 
continental airports, the chief runways 
should be 8400ft long and be capable 
of extension to 10,000ft if hereafter re- 
quired. Not unnaturally the airport owners, 
whoever they may be, would like some 
generally agreed plan to be adopted—and 
not only adopted, but firmly held to—so 
that existing airports should not quickly 
get out of date, and thus prove a poor invest- 
ment for the money spent on building them. 
Equally naturally they would like aircraft 
builders always to aim in their designs 
at such aircraft as will fit the standard 
runway lengths so adopted. Further, they 
would have the prototypes of all new and 
experimental aircraft test flown at airfields 
which are as far as possible from any 
built-up areas, and it is suggested that when 
new types of aircraft are designed there should 
be a determined effort to simplify the layout 
of the instrument board, and other equip- 
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ment, in the pilots’ cockpit and that the layout 
should be standardised so far as maybe. 

If it be asked how far these recommenda- 
tions are suitable for application in other 
countries, the answer is that they would 
naturally tend to; be applicable since the 
variation between aviation in America and 
elsewhere is merely one of difference in the 
scale of operations. This difference is very 
considerable, even greater than most people 
realise. Published figures for the year 1951 
show that in the list of the world’s twelve 
leading airlines, the five largest are 
American, and that these five alone show 
a total passenger mileage of some 10,000 
million, whereas the corresponding figure 
for our own B.O.A.C. and B.E.A. com- 
bined is only about one-tenth of that. 
Nevertheless, scale apart, much of the 
wise advice given to the President could 
be usefully digested elsewhere as, with full 
allowance made for special local conditions, 
we hope it will be. 





International Machine Tool Exhibition 


Tue International Machine Tool Exhibi- 
tion was opened at Olympia, London, on 
Wednesday, September 17th, and will con- 
tinue daily (except Sundays) from 9.30 a.m. 
to 6 p.m., until Saturday, October 4th. THE 
ENGINEER stand is No. 199B, Grand Hall 
(Gallery), at which visitors are cordially 
welcomed. 





Obituary 
SIR RICHARD GREGORY, BART, F.R.S. 


For many years, Sir Richard Gregory has 
occupied a distinguished place among this 
country’s scientists. His death, which 
occurred on Monday last, September 15th, 
at the Manor House, Middleton-on-Sea, 
at the great age of eighty-eight, will be deeply 
regretted by scientists, engineers and laymen 
alike. He will be particularly well remem- 
bered as the Editor of our contemporary 
Nature, which position he held for twenty 
years until his retirement in 1939. 

Richard Arman Gregory was born in 
Bristol on January 29, 1864, and received 
his early education at an elementary school 
in that city. Subsequently, he attended 
evening classes and took a course for teachers 
at the Royal College of Science, South 
Kensington. For a few years, Gregory was 
an assistant in the Physical Laboratory at 
Clifton College, and later, for a year, was a 
science demonstrator at H.M. Dockyard 
School, Portsmouth. In 1889, Richard 
Gregory had the opportunity of becoming 
assistant to Sir Norman Lockyer, Professor 
of Astronomy at the Royal College of Science. 
His duties included acting as computor to 
the Solar Physics Committee, and he also 
undertook work for Nature, which Sir 
Norman had founded in 1869, and of which 
he was the Editor. Sir Richard became 
Assistant Editor of Nature in 1893, and 
succeeded to the editorial chair in 1919 when 
Sir Norman Lockyer retired. 

Sir Richard’s contributions to the scientific 
literature of this century were numerous. 
Not only did they reveal his clear under- 
standing of problems concerned with physics, 
chemistry and astronomy—which were his 
particular interest—but they showed, too, 
his urge to do all that was possible to advance 
the cause of general and scientific education. 
For five years or so at an earlier stage of his 
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career, Sir Richard was an Oxford Uni- 
versity extension lecturer, and he was also 
Joint Editor of The School World and the 
Journal of Education. He was president of 
many scientific and educational societies, 
including the Geographical Association, the 
Science Masters’ Association, the Gilbert 
White Fellowship, the Education Guild, 
and the Conference of Educational Associa- 
tions. In addition, he was for twenty-eight 
years the chairman of the Norman Lockyer 
Observatory Corporation. Another impor- 
tant part of Sir Richard’s work was that 
associated with the British Science Guild, 
which was founded in 1905, and the work 
of which was merged with that of the 
British Association some thirty years later. 

Sir Richard was elected a Fellow of the 
Royal Society in 1933, and in 1939 he was 
elected president of the British Association 
for the Advancement of Science, of which he 
had been a member for many years. His 
election was announced at the annual meeting 
in Dundee which opened when the second 
world war was imminent and which had to 
be abandoned on account of the state of 
emergency. Sir Richard continued as presi- 
dent of the Association until 1946. 

In recognition of his many achievements 
in the cause of science, Sir Richard received 
the honorary degree of D.Sc. from the uni- 
versities of Bristol and Leeds, and LL.D. 
from the University of St. Andrews. He was 
created a Knight in 1919 and a Baronet in 
1931. 





Literature 


Chronicles of a Country Works. By RONALD 
H. CLARK. London: Percival Marshall 
and Co., Ltd., 23, Great Queen Street, 
W.C.2. Price £3 3s. 

To place on record the achievements of 
engineering firms, which in their day were 
famous but which, alas, are now no more, 
is a meritorious task. Such records, in 
addition to their general historical interest, 
usually help those who study them to appre- 
ciate more fully the technical ability and the 
determination shown by engineers who 
lived and worked at a time and under con- 
ditions which are now too easily forgotten. 
Mr. Clark’s book chronicles the history— 
from birth to death—of the firm of Charles 
Burrell and Sons, Ltd., Thetford, Norfolk, 
and the material is presented in a manner 
that quickly brings a vivid recollection of 
the years when a steam traction engine on 
the road, in the field, or on a showground, 
evoked the admiration of youth and age 
alike ! 

Burrells of Thetford, like many another 
important engineering concern, began in 
quite a small way. Joseph Burrell, a master 
smith, founded the business in 1770, his 
principal activity being the manufacture and 
repair of agricultural implements. Undoubt- 
edly, in an agricultural centre like Thetford, 
there was plenty of scope for Joseph Burrell’s 
craftsmanship, but the first outstanding 
event in the progress of the business does 
not appear to have occurred until 1803. 
In that year, at the Holkham Sheep Show, 
Joseph Burrell was awarded a silver cup 
for “‘a new and original machine in which 
from the same barrel seed oil and cake 
manure was delivered into one tube through 
which it was deposited into the earth by 
the same coulters.” The responsibilities of 
the business were passed on to the founder’s 
two sons, and, in 1836, to a grandson, 
Charles, who was then nineteen. Twelve 
years later Charles Burrell produced his 
first portable steam engine, comprising 


a single-cylinder—about 8in by 12in— 
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mounted on the barrel of a locomotive 
type boiler. Its working pressure is given 
in the book as 451b per square inch. 
The sale of a number of these engines un- 
doubtedly helped to enhance Charles Burrell’s 
reputation as an engine builder, but the 
book goes on to claim that, by taking up, 
twenty years later, the successful manu- 
facture of heavy haulage engines, incorporat- 
ing the Boydell patent wheel, the firm 
became finally established as “ engineers 
with a reputation in other lands.” 

The first Burrell-Boydell engine appeared 
in 1856. It was a 12 h.p. engine, wéighing 
114 tons, and was intended for heavy 
haulage. An idea of the loads carried and 
the distances travelled by engines of this 
class is conveyed by extracts from a diary 
recording a trip from Thetford to Stratford, 
made in May, 1857, by a Burrell-Boydell. 
The engine was 27ft long, its “train” 
95ft long, consisting of a timber wagon, 
two threshing machines, a wagon containing 
a spare supply of water and fuel, and an 
agricultural engine which was dropped off 
at a farm near Newmarket. The journey, 
of 80 miles or so, took three full days, and 
was not entirely free from incident! The 
diary records; for example, that at 8.30 
p.m. on the second day at Bishop’s Stortford, 
“put up for the night, turned off a 15ft 
road at right angles, with the whole train, 
into the inn yard, which ascended steeply, 
stuck fast on a dung heap, the rear wagon 
overlying the turnpike road. Put on double 
power, and took in the whole train, dispersing 
the dungheap all round, a shout from the 
bystanders, who had made up their minds 
that she was fast for the night ; broke the 
steering pole, and had it fished with iron 
plates.” 

From the Boydell engines Charles Burrell 
went on to the building of “ chain ” engines 
and, as the years passed and steam traction 
was established on road and farm, to single 
and double crank compounds. These engines 
were employed for haulage, for ploughing 
and cultivating, and for driving threshing 
machinery. In addition, many a Burrell pro- 
duct was a showman’s locomotive, and many 
of all classes were sold overseas. But 
although the building of steam traction and 
portable engines was by far the principal 
activity of the Burrells, there were several 
other interesting products from the Thetford 
works. They included marine engines, farm 
and barn machinery of various kinds, and— 
probably as a result of the business in show- 
man’s locomotives—a “ duo-directional ” 
roundabout which was designed and built 
in 1890. 

Without being too technical, and main- 
taining, throughout the descriptions, the story 
of the rise and fall of the firm, Mr. Clark: 
has compiled a valuable record. The end 
came in 1932, following the failure of 
Agricultural and General Engineers, Ltd., 
in which Charles Burrell and Sons, Ltd., 
had been merged. Actually the firm’s last 
days were spent in the Leiston works of 
Richard Garrett and Sons, Ltd. It was 
from that works that the last Burrell traction 
engine, No. 4094, was delivered in June, 
1932, to a farmer and machinery contractor 
in Essex, in whose possession, we believe, 
it remains in excellent condition. Thus, 
Mr. Clark has covered the history of an 
engineering firm which lived for 159 years. 
He believes “ that what the railway locomotive 
owes to Robert Stephenson and Co., Ltd., 
the road locomotive owes to Charles Burrell 
and Sons, Ltd.” Before the firm came to 
its end, steam traction on road, farm and 
showground was becoming a thing of the 
past. Nevertheless, Mr. Clark’s enthusiasm 
for steam traction engines is tremendous 
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and his observations on their internal com- 
bustion engined successors are therefore 
forceful ! The book, which includes as an 
appendix a detailed list of the 4094 engines 
built by the Burrells, has been well pro- 
duced and illustrated. The excellent typo- 
graphy, in fact, no doubt emphasises the few 
misprints that have crept in, the most notice- 
able being the various renderings of the 
spelling of “ Trevithick.” 


Theory of Naval Architecture. By A. M. 
Ross. London: Charles Griffin and 
Co., Ltd., 42, Drury Lane, London, 
W.C.2. Price £8 8s. 

THE first question one asks about this book 
is for whom is it intended ? It cannot be 
for the average student as the price seems 
prohibitive. Reference to the preface does 
not make the matter much clearer, although 
it would appear that the author has the 
university undergraduate in mind. Even 
so the price must surely be beyond the 
capacity of most such students to pay ; or 
are students far less impecunious than they 
used to be ? 

Professor Robb states that he has endea- 
voured to emphasise the “ understanding 
why” instead of the “knowing how.” 
But the general tendency of the book is 
to leave the reader with a feeling of uncer- 
tainty and unsettlement. It is hard to 
imagine, for instance, anything more dis- 
turbing to the student than the categorical 
statement that “the adoption of a more 
rational approach to the problem of resis- 
tance has...... led to the conclusion that 
the old theory is not valid.” Whatever the 
author’s personal views may be he must 
know well that the matter is, at best or worst, 
still sub judice. 

One cannot but ungrudgingly admire the 
industry and research into records which 
have gone to the compilation of this book. 
Professor Robb has thoroughly explored the 
various sections of his subject. His presen- 
tation of Dupins’ beautiful exposition of 
the surface of buoyancy leaves nothing to 
be desired. It is the more surprising then 
that there is not even passing reference to 
Reech, an old friend of many, and to E. 
Guyon (Theorie.du Navire, 1879), whose 
very instructive consideration of stability 
as essentially a dynamical problem is well 
worthy of a student’s attention. Another 
name missed is that of John Thornycroft, a 
pioneer in the field of anti-rolling devices. 

Readers and authors often differ in 
opinion as to the best way in which to 
arrange the contents of a book. But the 
criticism does seem valid that the rather 
more difficult Chapters 3 and 4 should have 
been placed after the comparatively simple 
Chapter 5 and that, similarly, Chapter 7 
should have been placed before Chapter 6. 

Many practical naval architects will dis- 
agree with Professor Robb when he says, 
in Chapter 8, “there is little if any real 
value in a stability curve beyond the angle of 
maximum stability,” or with “‘ It would seem 
there is no real necessity for the plotting of 
stability curves except in other than special 
cases.” On the other hand it is good to 
find the author coming down firmly on the 
fallacy of full tanks in inclining experi- 
ments. 

Throughout the book there are, of course, 
many references to William Froude. Unfor- 
tunately they can only be regarded as having 
the nature of attacks upon him. It would 
appear that W. Froude is a veritable King 
Charles’ Head to Professor Robb! This 
attitude is particularly to be deplored in 
a book such as this, intended, apparently, 
for students, well though it might have been 
suited to a paper on “ A Critical Examina- 
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tion of the Theories of William Froude” 
The process of denigration reaches its climax 
in the section on Resistance. What Pro. 
fessor Robb has surely failed to understanq 
is that the interpretation of model results 
is an art and requires great experience 
This is the true lesson, and it was wel}. 
known to that great man William Froude. 

It is pleasing to be able to say that a ve 
adequate presentation is given of the “ Theo 
of Propeller Action.” The treatment of 
the fracture of welded ships is perfuno. 
tory and the student should be warned 
that the final statement is far from the tentg. 
tive conclusions of responsible authorities, 

For the rest, the proof-reading and veri. 
fication of sources, have been very adequate, 
For reasons stated, the author has noted al 
references in the text. To many it would be 
a great convenience to have such references 
also listed at the end of each chapter. 





SHORT NOTICES 


Modern Electrical Contracting. By H. R. 
Taunton, A.M.I.E.E. London : Iliffe and Sons, 
Ltd., Dorset House, Stamford Street, S.E.j, 
Price 10s. 6d.—There are some aspects of a 
business like electrical contracting that cannot 
be learned from the written word but only from 
practical experience based on natural aptitude, 
enthusiasm and hard work. But much of the 
success of any such business depends on sound 
organisation and routine and. it is these prin- 
ciples that form the main theme of Mr. Taun- 
ton’s book. It is not concerned with the tech- 
nicalities of electrical engineering but with the 
commercial side of electrical contracting, and, 
in particular, with practical matters such as 
starting or taking over a business, the organisa- 
tion of staff, daily routine, premises, tools and 
equipment, stock, costing, accounting and 
advertising. The book includes a useful chapter 
on the trade organisations which affect the 
electrical contractor and ends with a discussion 
on the politics of the industry and its future 
prospects. 


Worked Examples in Illuminating Engineering. 
By R. W. Ames, A.M.I.E.E., F.LE.S., and J. B. 
Harris, A.M.I.E.E., F.1.E.S. London: Mac- 
donald and Co. (Publishers), Ltd., 16, Maddox 
Street, W.1. Price 21s.—This book consists of 
180 problems with model answers, covering, 
as far as possible, the whole field of illuminating 
engineering. It is intended particularly for 
students studying for examinations of the City 
and Guilds of London Institute, and the examples 
are accordingly divided into two parts, which 
correspond, respectively, to the intermediate 
and final examination of the Institute. The 
book is equally of interest to students preparing 
for the examinations of London University and 
those of the professional institutions. Many 
of the questions and solutions are of more than 
mere academic interest ; they bear on practical 
matters and should provide a useful basis of 
experience for solving the actual problems that 
face practising illuminating engineers. 





BOOKS RECEIVED 


High-Speed Aerodynamics. By W. F. Hilton. 
London: Longmans, Green and Co., Ltd., 6-7, 
Clifford Street, W.1. Price 60s. 

Workshop Practice. Revised. By P. S. Houghton. 

urrey : The Technical Press, Ltd., Gloucester Road, 
Kingston Hill, Surrey. Price 24s. 

A Geology for Engineers. Third Edition. By 
F. G. H. Blyth. London : Edward Arnold and Co., 
41, Maddox Street, W.1. Price 25s. 

Hydraulics and its Applications. Fifth Edition. 
By A. H. Gibson. London : Constable and Co., Ltd., 
10, Orange Street, W.C.2. Price 35s. 

Manufacturing Processes. Third Edition. By 
M. L. Begeman. London: Chapman and H 
Ltd., 37, Essex Street, W.C.2. Price 48s. 

Patternmaking. By L. L. Cox. London: Sir 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, W.C.2. Price 12s. 6d. 
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Pneumatic Gauging Applied -to the 
Measurement of Surface Finish’ 


By M. GRANEEK, B.Eng., A.M.I.E.E., and H. L. WUNSCH, M.Eng., G.I.Mech.E. 


The application of pneumatic gauging to the measurement of surface roughness was 
initially developed by Nicolau in France, who, by making use of a standard type of 
Solex air-operated gauge, showed that the variations in surface texture can be 
registered as pressure changes on a water manometer. More recent applications of 
this basic technique, including the use of high-pressure air and the design of pneu- 
matic gauges with a good speed of response, have led to the development of a robust 
comparator of high sensitivity which appears to bridge the gap between the more 
expensive instruments and the comparison block method. Here details are given 
of a special design of measuring jet suitable for the examination of both flat and 
cylindrical surfaces. Results obtained with the pneumatic comparator on a series 
of ground and turned surfaces having different grades of finish showed that a 
reasonably linear relation existed with the corresponding centre-line average 


readings. 


HILST existing types of stylus record- 

ing instrument provide an _ overall 
assessment of surface quality, experience 
has shown that there is a definite need for a 
portable and inexpensive form of comparator 
suitable for general use in engineering work- 
shops and inspection rooms. For workshop 
control increasing use is being made of sets 
of comparison specimen blocks exhibiting 
various grades of texture in which the 
specimen and the product are compared by 
sight or touch. This process of selection is 
entirely dependent on the personal judgment 
of the instructor and many of the difficulties 





that frequently arise in practice can be 
overcome by the provision of a simple 
comparator giving a numerical assessment 
of the variations in finish. The present 
article describes the adoption, for this 
purpose, of two alternative designs of pneu- 
matic comparator recently developed for 
precision linear measurements. 


GENERAL PRINCIPLES 


The basic principle of gauging with com- 
pressed air has been widely applied in engin- 
ering practice for many years for controlling 
the linear dimensions of machined com- 
ponents.* Briefly, it consists in observing 
the resistance to the escape of air from a 
valve or jet, the delivery from which is con- 
trolled by the dimension of the component 
being measured. 

This technique has also been applied by 
Nicolau? to assess the variations in surface 
texture of machined components using a 
cylindrical design of measuring jet which 
receives air, at a pressure of about 1 Ib per 
square inch, from a Solex gauge. The jet 
is enclosed in a guard ring which protrudes 
slightly beyond the outlet of the jet and 
contacts the surface under test. 

Fig. 1 shows enlarged views of the measur- 
ing head in contact with two surfaces, one 
finished by optical polishing and the other 
by diamond turning. When the measuring 





* Communication from the Mechanical Engineering Research 
Laboratory. 


head is applied to the perfectly smooth 
surface, air escapes from the jet to atmosphere 
through the small holes drilled in the wall 
of the guard ring. On a rough surface the 
rate of flow of air to atmosphere is increased 
which causes a change in the water level in 
the Solex manometer. 

With the introduction of the high-pressure 
gauging system by General Motors-Holdens 
of Australia, designed to operate off the shop 
air line, the pressure changes corresponding 
to variations in surface texture can be 
registered directly on a standard scale and 
pointer instrument. 

Two alternative types of pneumatic com- 
parator recently developed for precision 
linear measurements of length have been 
adapted at the National Physical Laboratory 
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for assessing the variations in surface texture, 
Each unit is capable of high sensitivity with 
a good speed of response and their respective 
working elements are briefly described below. 

Piston Comparator (National Physical 
Laboratory).—A complete description of 
this unit has been given in a previous article.* 
Referring to Fig. 2, the essential elements 
consist of a hollow piston which is a good 
sliding fit inside a cylinder of 4in bore. 
Compressed air, maintained at a constant 
pressure by a precision pressure regulator, is 
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supplied to the centre of the cylinder whence 
it flows downwards through the hollow piston 
to the control orifice. After flowing through 
the control orifice the air passes to the lower 
part of the cylinder and then, by means of a 
short length of small-bore flexible tubing, 
to the measuring head. As the escapement 
area at the measuring head varies according 
to the roughness of the surface, the corre- 
sponding change in the pressure underneath 
the spring-loaded piston results in a small 
displacement of the piston which is indicated 
on a dial gauge. The effect of static friction 
between piston and cylinder is overcome by 
vibrating the piston over a small amplitude 
in an axial direction by means of the “ dither 
coil” supplied with a.c. at mains frequency. 
The air supply required for the comparator 
may be obtained from the normal shop line 
or from a small auxiliary compressor. 
Diaphragm Comparator (Sigma Instru- 
ment Company, Ltd.).—An alternative design 
of comparator, using a flexible diaphragm 
in place of the piston, has been developed 
commercially. The essential details are 
shown diagrammatically in Fig. 3, in which 
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Fig. 3 


air at constant pressure is passed to the out- 
side of the diaphragm and then through the 
control orifice to the inside of the diaphragm 
and finally to the measuring head. The 
force corresponding to the differential 
pressure across the diaphragm is transmitted 
by the drag wire to the control spring. In 
operation, variations in escapement area 
at the measuring head thus produce move- 
ments of the drag wire which are amplified 
by a mechanical lever system and the final 
result is indicated by the angular movement 
of a pointer across a scale. 


DESIGN OF MEASURING JET 


Basic Design Data.—The design of the 
measuring jet is based on the pneumatic 
principle described in a previous article.* 
The effective escapement areas M and C and 
the corresponding air pressures are related 
by the approximate formula M\"_t 2 

y the app c) > P* 


plotted in Fig. 4, where 


P=constant supply pressure. 
p=intermediate pressure between the control 
orifice and measuring jet. 
M=escapement area at measuring jet. 
C=escapement area at control orifice. 
(P and p being measured above atmospheric 
pressure.) 


It was shown that, for values of p/P between 
0-4 and 0-9 the characteristic curve relating 
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p/P and M/C is approximately linear and can 
be represented by the equation, 
p/P=1-10—0-50 MIC. 

These results have been based on a constant 
supply pressure P of 15 1b per square inch, 
but they will serve for any value of P from 
101Ib to 201Ib per square inch. This is 
demonstrated theoretically in the appendix. 
For a constant value of C the above equation 
indicates that within the range Minia/C=0-4 
and Mmaz/C=1-4, the readings of the com- 
parator will be approximately a linear func- 
tion of the surface roughness escapement 
areas. In addition, it will be seen that when 
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the measuring jet is applied to a perfectly 
smooth surface, e.g. an optical proof plane, 
there must be a minimum escapement area 
given by Minin/C=0-4. 

Circular Jet—The results of some pre- 
liminary tests using a conventional type of 
circular measuring jet showed that the 
N.P.L. design of comparator (Fig. 2) was 
capable of registering the variations in 
surface roughness on a series of ground and 
face turned specimens having C.L.A. readings 
of approximately 4, 8, 16 and 32 micro- 
inches, &c. This type of jet has, however, 
a restricted application since it can only be 
applied to the examination of flat surfaces. 

Slit Jet—The above disadvantage asso- 
ciated with the cylindrical jet can be avoided 
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by using a slit shaped jet, In addition, the 
readings obtained with the slit jet are direc- 
tional in regard to the pattern of the surface 
texture lay, and it is possible to obtain a 
direct comparison between them and the 
centre-line average method of assessment. 
Fig. 5 shows a design of jet suitable for 
the examination of both flat and cylindrical 
surfaces. It consists essentially of two steel 
plates A and B, secured together. The lower 
surface C, which is hardened and lapped, 
forms the datum measuring plane. Air from 
the control orifice enters the unit via the 
flexible connection D and then flows to 
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atmosphere through a narrow slit which is 
slightly offset from the datum plane by a 
small amount 8. 

When the unit is applied to a perfectly 
smooth surface the minimum escapement 
area of the jet Minin is equal to 2/8, where / 
is the length of the slit. Thus, for flat surfaces 
changes in the escapement area depend 
entirely on the spacing and depth of the 
surface irregularities. This simple relation- 
ship will also apply to the examination of 
cylindrical surfaces, providing the error in 
escapement arising from cylinders of different 
diameter can be kept quite small. To achieve 
this it is essential to use a narrow slit width 
and a suitable value can be determined as 
follows. Referring to Fig. 6, 

Let 
2x=the effective width of the slit, 

8=the distance by which the slit is set back 

from the datum surface. 

r=the radius of the specimen. 

y=the effective escapement depth. 

Then the error in escapement depth when 
comparing a flat surface with a cylinder of 
radius r 

—(y—8) xX 
y = >" 

Thus, to reduce the error, x should be made 

as small as possible. In general, however, 
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the measuring jet would be used for com- 
paring the finish of specimens of similar 
radii. For ease of manufacture the width 
of slit, 2x, was made 0-00Sin and a slit 
length of 0-1lin was selected since it is equal 
to one of the standard sampling lengths 
suggested for general use in B.S. 1134.4 
The sensitivity of the comparator can be 
altered by appropriate changes in the dimen- 
sion 8 and the diameter of the control orifice. 
Using a value of 8 equal to 0-0018in the 
results of some preliminary tests with the 
diaphragm comparator showed that the 
linear response of the 
comparator covered 
variations in surface 
finish from about 2 to 
150 micro-inches 
(C.L.A. reading). 
Fixture for Use with 
Slit Jet.—To facilitate 
the measurement of 
cylindrical specimens 
the jet is located cen- 
trally in a vee block 
fixture, which ensures 
accurate alignment of 0 
the measuring slit in 
relation to the cylinder (a) 
axis. It consists of two 
side register plates 
rigidly secured to a bridge piece through which 
the air inlet pipe passes. The jet is an easy 
sliding fit in parallel grooves machined in 
each side plate and its movement relative 
to the vee block is controlled by a light 
compression spring. 


MEASUREMENT OF FLAT AND CYLINDRICAL 
SPECIMENS 


Theoretical Considerations.—Before dis- 
cussing the practical results, it will be useful 
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to consider the relationship between the 
stylus and pneumatic methods of surfag. 
finish assessment. 

In common with other accepted method; 
of surface finish assessment such as C.L.A. 
and R.M.S., the pneumatic readings giy. 
little, if any, indication of the shape of the 
profile, and profiles very different in form 
may have the same number. Each method 
can, however, give a useful indication of the 
change in surface texture on components 
produced by the same machining proces 
and consequently finds a ready application 
in engineering production. 

The table herewith gives the relative values 
of the pneumatic escapement areas and C.L.A. 


Relative Values of Pneumatic Escapement Areas 


and C.L.A. Values 
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values determined theoretically for a number 
of surfaces having square, triangular and 
sinusoidal waveforms : 


A=twice the shaded area of each waveform 
shown in the table, since air escapes from 
both sides of the slit jet. 

H=total height of the waves, and 

L=the sampling length, i.e. O-lin for the 
present investigation. 


This analysis shows that the ratio Ajh 
is independent of both the pitch of the waves 
and of their total height. It varies for different 
theoretical waveforms, however, but for 
any number of components produced by the 
same machining process the ratio A/h should 
be constant. 

The above analysis shows that for general 
use the two methods of assessment can be 
readily related by a simple conversion factor. 

Practical Results—The results of the air 
gauge readings and Talysurf meter readings 
(C.L.A.) obtained on a series of ground and 
turned surfaces are graphically represented 
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Fig. 7 


in Figs. 7 (a) and (b) respectively, where 
each plotted point represents the mean of 
ten readings. For each machining process 
representing both flat and _ cylindrical 
specimens of lin diameter, it will be seen that 
a reasonably linear relation exists between 
the two methods of assessment ; the straight 
line graphs have been fitted by the principle 
of least squares. 

The deviation of some of the plotted points 
from each straight line is partly due to large 
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jal variations in surface roughness which 
were found to exist on several of the 

imens. A further contributory cause 
js the presence of surface waviness or 
gcondary texture in the specimens as distinct 
fom the primary texture arising from the 
quitting action of the tool or grinding wheel. 
The difference in gradient between the two 
gaphs is associated with the change in form 
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Fig. 8 


of the surface irregularities which depend 
on the method of machining and shape of 
the cutting tool and the results tend to 
confirm the theoretical observations referred 
join the previous section. 

CONCLUSIONS 

The pneumatic method is capable of giving 
yeful indications of variations in surface 
quality of similarly machined surfaces. Expe- 
rience shows that it is important to calibrate 
the apparatus. with a range of specimens 
having the same surface characteristics as 
the parts to be measured. It is suggested 
that the standard specimens selected are 
measured by means of a Talysurf instrument. 

In its present form the apparatus can be 
readily applied in engineering workshops for 
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controlling the finish of both flat and 
cylindrical surfaces and as previously men- 
tioned it appears to bridge the gap between 
the more expensive instruments and the 
comparison block method. 
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APPENDIX 
_ The characteristic curves referred to in con- 
junction with Fig. 4 can be derived as follows. 
Assuming adiabatic expansion of the air 
passing through two orifices A, and A, 
and the pressures in the system to be as 
shown in the sketch (Fig. 8), then 
PV’=K, 


where K is a constant. 
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Work done in expanding unit mass of air 
from pressure P, to P2 is : 
Vs 
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where u is the velocity of the air passing 
through the orifice, and 
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Similarly, with reference to the second 
orifice, 
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Using the nomenclature already given, 





A,=M 
A,=C 
P,=P+x 
P,=p+nr 
P3=n, 
where x is atmospheric pressure. 
Then, 
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Fig. 9 shows the relationship between a 


and € as calculated from the above formula 
assuming y=1-4. Curves have been plotted 
for values of P=101b, 15 1b and 20 Ib per 
square inch. It can be seen that the result 
agrees closely with the result of the approxi- 
mate formula 
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shown in Fig. 4. 
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The Training of Chemical Engineers* 
By D. M. NEWITT, D.Sc., F.R.S. 


Tue rise of chemical engineering as a primary 
technology is one of the direct consequences of 
industrial and economic developments which are 
still taking place. It may be said to owe its origin 
to the big expansion in the heavy chemical 
industry and to the simultaneous growth of new 
industries, resulting from intensive scientific 
research during the latter half of the nineteenth 
century. There was at that time a growing 
conviction that empirical methods of plant design, 
based largely upon trial and error, could no 
longer meet the needs for better process control 
and for higher operating efficiencies and would 
have to give place to more scientific procedures. 
George E. Davis, one of the pioneers of chemical 
engineering, first began to lecture on the subject 
in 1887, and bis well-known Handbook of . 
Chemical Engineering was published in 1901. 
The introductory chapters of this book will 
deserve to be studied by anyone in doubt as to 
the true functions of a chemical engineer. 

The new branch of engineering, however, 
made slow progress in this country and, as has so 
often happened, it was left to Germany and 
America to build up those renowned schools of 
chemical technology and chemical engineering 
which, during the inter-war years, gave them 
such an outstanding lead in the international 
race for higher industrial productivity. We now 
have to face the task of recapturing some of the 
lost ground and, by increasing our facilities for 
higher technological education and vocational 
(technical) training, of making available to 
industry the skilled men required, at all levels, 
for the purpose. 

But, in the interval, the picture has changed 
and the problem has increased in scope and 
complexity. Technological, economic and social 
factors are now so closely interwoven in the 
structure of the modern state that higher tech- 
nological education must aim .at providing not 
only for the vocational requirements of the tech- 
nical specialist, but also that wider culture 
essential to those destined for leadership in 
industry and commerce. It is in this broader 
context that the training of chemical engineers 
should be considered. i 

Perhaps, the best approach to the subject is by 
way of a statement of objectives based upon the 
needs of industry and the exigencies of the present 
economic situation. There is a great deal of 
evidence to suggest that our industries have, over 
the course of years, lost the initiative in the 
development of new processes and products, 
and numerous examples might be quoted in 
which inventions and discoveries made by our 
scientists have been left for exploitation abroad. 
The growing practice of paying royalties to our 
competitors on this count is, in every respect, 
undesirable ; not only is purchased “ know- 
how ” always out of date, but the practice denies 
to our technologists those opportunities for 
widening their experience and displaying their 
skill and initiative which are so necessary if we 
are to compete on level terms in the world’s 
markets. ‘ 

To meet this situation requires combined 
action by industry and the schools. The objective 
of a chemical engineering training is, in the words 
of Professor W. K. Lewis, “‘ The development 
of the capacity of the student when faced with 
a new and unfamiliar situation, to handle it with 
a competence, involving skill, initiative and 
leadership.” Industry must ensure that, when 
such men are available, opportunities are offered 
for the exercise of their talents ; its responsi- 
bilities, however, do not end here and reference 
will be made later to ways by which it may with 
advantage make a contribution in the educational 
field itself. 

It may be well, at this stage, to dispose of 
certain misconceptions which exist in regard 
to the nature and scope of a chemical engineering 
curriculum. In the first place, it must be recog- 
nised that the subject constitutes a distinctive 
discipline which embraces the whole of that body 
of applied science utilised in transferring a 
process from the laboratory stage to large-scale 
production ; it is, in addition, concerned directly 





* Paper, Section G, British Association. Belfast, September 8, 
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or indirectly with the economics of production 
and with the social implications of new scientific 
discoveries. The range of subjects to be covered 
is, therefore, extensive and any endeavour to 
insist upon a high degree of proficiency in all the 
sciences included in the definition would be 
impracticable. A thorough grounding in the 
fundamental principles of the physical sciences 
is essential but attention should, thereafter, be 
directed towards those special applications which 
constitute what are now generally known as 
the unit operations and unit processes of chemical 
engineering. 

It will be clear from these considerations that 
endeavours to base a first degree course in 
chemical engineering upon any synthesis of 
existing courses in chemistry, physics and mech- 
anical engineering are unlikely to be successful. 
The only feasible compromise is that by which 
chemical engineering may be taken as a post- 
graduate subject following upon a first degree 
in chemistry or mechanical engineering ; this 
method, however, involves an additional one 
or two years of study and carries with it no very 
tangible compensating advantages. 

From the educational point of view, one of the 
important problems common to all categories 
of technology is the emphasis which should be 
given to works experience as an integral part of a 
university training. The purpose of introducing 
a student to industrial life during his university 
career is to impress upon him at an early stage 
that this work has to form part of a complex 
structure, other component parts of which are 
labour and management. Up to a point, this 
can be done by instruction in the principles of 
industrial management and in the economics of 
production, but nothing can replace the first- 
hand experience gained by direct contact with 
men and things. 

Two alternative methods have been adopted 
to this end in this country, the one based upon 
vacation work and the other upon sandwich 
courses ; in the former, the student is expected 
to devote some eight weeks of at least two long 
vacations to employment in a works; in the 
latter, more extended periods of employment 
are sandwiched between attendance at the 
university. There is not much to choose between 
the two and both depend for their success upon 
the student’s being able to identify himself with 
the routine and life of the works and being given 
definite duties and responsibilities. In all 
circumstances, he will pick up something of 
value from such industrial contacts and, when 
the courses are carefully planned, the benefit he 
obtains is important and far-reaching. 

In general, first degree courses in chemical 
engineering extend over three post-intermediate 
years, the first two of which are devoted to the 
physical sciences and to certain branches of 
mechanical engineering and mathematics and 
the final year to unit operations and processes. 
It cannot be held that such a short period is 
sufficient to enable any comprehensive syllabus 
to be covered in its entirety, and it is particularly 
important to guard against the dangers of intro- 
ducing so much detail that the student fails to 
obtain a broad perspective of his subject. For 
this reason, an extension of the course to a 
fourth year, with all the formal apparatus of 
lectures, tutorials and examinations, is not 
altogether desirable. The atmosphere of impend- 
ing examinations is not conducive to independent 
thought and inquiry, and, if we wish to foster and 
develop initiative and enterprise, there must be 
a period during which the student can, under 
direction, begin to apply his knowledge. In 
some respects, this end is attained by one or two 
post-graduate years devoted to original work. 
In the case of selected students the time so spent 
is undoubtedly of great value. The planning of a 
systematic piece of research, the devising of new 
experimental methods and techniques, the critical 
appraisal and discussion of results bring out 
qualities in a student which no system of examina- 

tions can hope to reveal. But it must be recog- 
nised that all students are not temperamentally 
or intellectually fitted for research work and no 
useful purpose is served- by forcing them to 
spend one or two years in a distasteful occupation. 

If we remember, however, that the technologies 
aim at the application of fundamental principles 
to practical problems and at the introduction of 
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new methods and techniques into industrial 
practice, it becomes possible to devise a post- 
graduate course which will entail investigations 
of a more practical character than those generally 
included under the heading of fundamental 
research. 

There is no reason why such investigations 
should not, in suitable circumstances, be under- 
taken by teams of students rather than by 
individuals and in co-operation with industry 
rather than in the isolation of a university labora- 
tory. This matter has been referred to indirectly 
in the Cremer Report on Chemical Engineering 
Research, which emphasises the importance of 
the functional analytical approach to chemical 
engineering research. 

As the result of such a system of training, the 
graduate should enter industry with a back- 
ground of fundamental science, with some know- 
ledge of industrial organisation and with a sound 
understanding of the basic operations of chemical 
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engineering. He will not be familiar with the 
practice of any one industry not with those tech. 
nical details of plant operation which can only 
be acquired by works experience, and it must be 
recognised that some time will elapse before he 
can be expected to make his full contribution 
as a technical specialist. He should, however 
be competent, at the outset, to undertake design 
and development work and to bring to it those 
qualities of initiative, originality and adaptability 
which are so urgently needed in industry 
to-day. 

Finally, it will be evident that chemical engi. 
neering differs essentially from those technologies 
which are confined to the principles and practices 
of particular industries or of groups of related 
industries and that chemical engineers can, 
the generality of their training, be regarded as a 
mobile force of technologists able to move from 
industry to industry as economic conditions 
dictate. 


Street Lighting and Road Safety 


The influence of street lighting on road safety formed the main topic in the presi- 
dential address at the recent annual conference of the Association of Public 
Lighting Engineers at Harrogate ; the same subject inspired a paper on Street 
lighting in the U.S.A., by Mr. A. F. Dickerson. Abstracts from the presidential 
address and from the paper are given herewith. 


PRESIDENTIAL ADDRESS* 

INCE the introduction of the motor vehicle 

some fifty years ago, there have been about 
seven million road casualties in Great Britain— 
approximately one in seven of the present popula- 
tion. The number of motor vehicles has increased 
from 144,000 in 1910 to four and a half million 
in 1951. Whilst the total mileage of road 
throughout the country has only increased by 
5 per cent during the same period, the population 
has increased by 20 per cent and the number of 
vehicles by 3000 per cent. 

The national accident figures for 1951 show a 
total of 216,493, an increase of about 8 per cent 


TaBLe— Percentage of Road Accidents Occurring at Night 


provides an ample margin of safety for all road 
users without the use of headlights. The follow- 
ing is an interesting test made on one of the 
traffic routes in Nottingham where the lighting 
had been improved to this recommended 
standard. It was arranged to take a headlight 
survey under the worst conditions on a night 
when it was raining. The time chosen was 
between 11 p.m. and midnight when it is usually 
found that a large number of drivers continue 
with their head lamps fully lighted. 

Observations were made at a position approxi- 
mately a quarter of a mile inside a stretch of 
road on which an improved lighting scheme had 



















































































Killed Seriously injured Slightly injured Total 
4] In hours of In hours of In hours of In hours of 
Months, 1951 darkness darkness darkness darkness 

Total Total Total Total — 

Per- Per Per- | Per- 

Number | cent- Number | cent- Number | cent- Number | cent- 
} age age age age 

Winter months : sips 
January ... 364 210 58 3,214 1,547 48 9,939 4,246 | 43 13,517 6,003 | 44 
February... 342 151 44 2,979 1,191 40 9,706 3,166 33 13,027 4,508 | 35 
March 404 161 40 4,027 1,272 | .32 12,011 3,171 26 16,442 4,604 | 28 
October ... 480 183 38 4,369 1,470 34 13,748 3,635 26 18,597 5,288 | 28 
November 563 345 61 4,848 2,639 54 13,641 6,082 45 19,052 9,066 | 48 
December 521 356 68 4,578 2,731 60 13,088 6,538 50 18,187 9,625 | 53 
Daw <i: os See 1,406 $3 24,015 | 10,850} 45 72,133 | 26,838 37 98,822 | 39,094} 40 

Summer months : i ae 

ESS 379 110 29 3,930 902 23 11,740 1,959 17 16,049 2,971 19 
Sap, one 444 131 30 4,391 820 19 13,598 1,686 12 18,433 2,637 14 
i ee 405 83 20 4,729 706 15 14,615 1,425 10 19,749 2,214} 11 
. oa 440 84 19 5,202 776 15 16,169 1,552 10 21,811 2,412 Il 
/ ™ Bae 470 102 22 5,349 1,014 19 16,000 096 13 21,819 3,212 15 
September 438 129 29 4,753 1,314 28 14,619 2,617 18 19,810 4,060 | 20 
Total 2,576 | 639 | 25 |28,354| 5,532} 20 | 86,741 | 11,335 | 13 | 117,671 | 17,506| 15 
Total for year ... 5,250 | 2,045 39 | 52,369 | 16,382 31 158,874; 38,173 24 | 216,493 | 56,600 | 26 






































on those for 1950. Of this number, 5250 were 
killed, 52,369 seriously injured and 158,874 
slightly injured. 

The accompanying table shows the percentage 
of accidents which occurred during the hours of 
darkness compared with the total accidents for 
each month of the year 1951. These figures 
should awaken everyone into a realisation of 
the seriousness of the problem and are sufficient 
to show the accident risk at night and the need for 
better street lighting. 

.Those with experience of night driving will 
agree that a large number of these accidents are 
caused through drivers being dazzled by the 
headlights of oncoming vehicles. The standard 
of street lighting recommended in the recently 
published Code of Practice for Traffic Routes 





* By Mr. E. Howard, F.LE.S. (lighting engi 
Nottingham), President of the Association of 
Engineers. Harrogate, September 16, 1952. 
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recently been installed. An examination of the 
results showed that only 6 per cent of the vehicles 
passing the observer had headlights fully on, 9 per 
cent had dipped headlights and the remaining 
85 per cent used sidelights only. It was also 
noted that on entering the improved lighting 
scheme the majority of drivers using their head- 
lights switched them off and the reverse action 
was taken when leaving the newly lighted section. 

As far as this country is concerned, statistics 
are not available which give a definite, statement 
of accident data in relation to street lighting. 
The standard form of return for each accident, 
which is completed by the police and sent in 
monthly to the Ministry of Transport, could, in 
my opinion, be easily modified to obtain this 
information. I feel sure that every lighting 
authority would be willing to assist the police in 
obtaining this useful and necessary information. 

In Canada, the Street and Safety Lighting 
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pureau obtained from a hundred towns of 
various sizes information on modern street 
fighting in relation to road accidents. In some 
of the municipalities the- reduction in accidents 
after improved lighting had been installed was 
gs high as 75 per cent, the minimum was 20 per 
cent, Whilst the average reduction in all towns 
concerned was 45 per cent. 

In America, a recent study of the main traffic 
routes in six Connecticut cities was made to 
determine to what extent the new street lighting 
had contributed to road safety. The investiga- 
tion showed that adequate street lighting can 
and does assist materially in the reduction of 
road accidents at night. The survey was taken 
over a period of one year both before and after 
the improved lighting had been installed, and 
it was found that after the improvement the day 
traffic had increased by 24 per cent and the night 
tratfic by 29 per cent, which indicated a prefer- 
ence on the part of motorists for driving on well- 
lighted streets. The number of day accidents 
inceased by 35 per cent after relighting following 
the trend of increased traffic volume, but the 
number of night accidents was reduced by 24 per 
cent in spite of the increase in night traffic volume. 
In calculating the number of accidents per unit 
of traffic volume, it was found that whilst the 
number of daytime accidents had increased by 
9 per cent, the number of night accidents had 
fallen by 41 percent. It is interesting to note that 
this final figure confirms the findings of the 
Canadian investigators. 

In view of the useful information which can 
be obtained from these investigations and having 
regard to the increase last year of 8 per cent in 
road accidents in Great Britain, I suggest that a 
similar investigation should be made in this 
country, preferably in one of the smaller towns 
having a bad road accident record. If the nation 
can afford the expense of the present “* zebra ”’ 
crossing experiment, it is not unreasonable to 
suppose that money could be found from the 
same source for the cost of improving the lighting 
of the traffic routes of a small authority and 
arrange for the survey to be undertaken by a 
research board. 

The average annual cost for public lighting 
for the 515 local authorities in England and Wales 
is 6s. ld. per head of population, and we can 
assume, therefore, that the total cost in Great 
Britain is over £12 million per annum. The 
only financial assistance lighting authorities 
receive by the way of a direct national grant is 
for the lighting of trunk roads, which this year 
is estimated to cost £85,000, or less than 1 per 
cent of the total cost borne by lighting authorities. 

The Ministry of Transport Departmental 
Committee on Street Lighting in their final 
report in 1937 estimated that the annual cost of 
providing lighting to the appropriate standard 
on all classified roads in county boroughs and 
20 per cent of classified roads in counties would 
be approximately £34 million. At current prices 
and income levels this would be increased to 
approximately £8 million per annum: Bearing 
in mind our present economic position and 
accepting, of course, the necessity for the rearma- 
ment programme, I suggest that if we can spend 
upwards of £20 million on one aircraft carrier, 
surely £8 million is but a small insurance premium 
towards helping to save the 216,493 road 
casualties which, it is estimated, have cost this 
country £146 million last year. 

_The installation and maintenance of street 
lighting on our main traffic routes is as much a 
national responsibility as the construction and 
maintenance of the roads themselves, and until 
lighting authorities, particularly the parish, rural 
and urban councils, receive at least the same 
financial assistance as that afforded for the roads, 
then I see no alternative as far as street lighting 
is concerned but for this scourge of our national 
life to continue. 


Street LIGHTING—U.S.A.t 


On September 3, 1951, just 176 years after the 
first American soldier fell in battle at Lexington 
following a disagreement over taxes with one 
of your former Kings, the 1,000,000th died in 
Korea. As the year was closing—on December 
_t Abstracts, Paper by A. F. Dickerson (general manager, 
ighting and rectifier department, General Electric Company, 


S.A.), Association of Public Lighting Engineers’ Conference. 
Harrogate, September 17, 1952. 
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22nd—the 1,000,000th American traffic fatality 
occurred—just fifty-one years after the first. 
In fact, 80 per cent of all of the traffic fatalities 
have happened in the past twenty-five years. 
In 1951, 37,500 people were killed in traffic in 
the U.S.A., 1,300,000 were badly injured, and 
the economic losses involved have been estimated 
by the National Safety Council at 3,500,000,000 
dollars, or about £1,250,000,000 at current 
exchange rates. 

These figures are cited to stress the deadly 
import of our traffic problem. However, some- 
thing can and is being done about it. As a 
member of the President’s Highway Safety Con- 
ference, for many years the author has watched 
the many steps that have been taken through 
traffic, automotive and other safety engineering 
activities ; through better law enforcement, and 
through widespread safety education—all toward 
reducing traffic accidents. 

These efforts have brought favourable results 
during the daylight hours. In fact, in spite of 
more automobiles and faster speeds, the trend cf 
daylight traffic deaths has been fairly consistently 
downward for many years. This fine work has 
undoubtedly helped at night, but lack of visibility 
and the ever-increasing traffic has steadily taken 
a heavier toll. Whereas day and night deaths 
were the same back in 1931, to-day there are 
about two killed at night for each death during 
daylight. In our poorly lighted cities the ratio 
is often four or more to one. 

A number of years ago the electrical industry 
formed the National Street and Traffic Safety 
Lighting Bureau to exploit the advantages of 
lighting in reducing traffic accidents. Through 
advertising, news releases, film slide lectures and 
other means—including our latest, a national 
Streetlighting Magazine—we - have finally 
awakened our people to the need of greatly 
improved street lighting. 

Over the years we have collected scores of 
case histories which have been most helpful in 
our “‘ Relighting America ” campaign. 

Our National Safety Council says that for 
each traffic death, there are on an average of 
thirty-five people injured and 150 cars badly 
damaged. These economic losses per fatality 
are now estimated by the Council at 94,000 
dollars. 

We collected much data during the dim-out 
of the last war to prove that night accidents 
went up very fast as street lights were dimmed. 
The following is one case history—that of Man- 
hattan, which is just one borough of New York 
City. 

In 1941, with the street lighting system fully 
lighted, there were 167 fatal night crashes on 
Manhattan. During 1942, under the dim-out, 
the fatal night accidents increased to 276 in 
spite of far less traffic due to gasoline rationing. 
While night fatal accidents showed this large 
increase, those of daylight decreased from 124 
to 89. 

A few cases from the many on record will 
show that night accidents go down as lighting is 
improved. 

Detroit is now one of our best lighted cities— 
in fact, even its old lighting was considered good 
in its day, but not good enough for Detroit’s 
heavy traffic. In the first large-scale programme 
of street lighting modernisation 31 miles of 
street were relighted. In the fifteen months prior 
to relighting, eight people were killed in daylight 
and fifty-eight at night on these streets, making 
a night-to-day ratio of 7-3 to 1. In eighteen 
months after relighting nine were killed in day- 
light and only thirteen at night, which is a ratio 
of 1-4 to 1. Detroit now has 350 miles of this 
modern safety lighting. 

Experiments were made with modern lighting 
in Hartford, Connecticut. On 10 miles of streets 
where thirty-two pedestrians were killed at night 
in a three and a half year period only one was 
killed in the next three and a half years under 
modern safety lighting. Recently, San Antonio, 
Texas, reported that on just one-third of a mile 
of a very dangerous street, fifteen people had 
been killed at night over several vears. During 
the same period of time, since relighting, none 
have been killed. 

Sometimes big returns in accident reduction 
can be obtained at relatively small expense. Los 
Angeles began its relighting programme by 
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installing only one or two sodium lamps at each 
of twenty-five outlying dangerous intersections. 
After one year it was found that collisions had 
been reduced 78 per cent, injuries 79 per cent, 
and fatalities dropped from twelve to one. 

How much is America investing in such 
protection ? Is it enough ? We have proved 
that we really pay for good street lighting whether 
we have it or not. One way we are paying is 
through high insurance rates. 

Back in 1941 our total auto insurance bill was 
600,000,000 dollars. It may be 1,000,000,000 
dollars a year now. Clearly a saving of only 10 
per cent would pay for the relighting of all our 
dangerous streets and highways. 

In 1949, for the same car and insurance, the 
rate in well-lighted Detroit was only 19-00 
dollars. In Los Angeles, with average lighting, 
the rate was 29-00 dollars. In “ City X” of 
approximately the same size, but with only one- 
sixth as much lighting per mile as Detroit, the 
rate was 42-00 dollars. It is satisfactory to 
record that “‘ City X” is now embarked on a 
12,000,000 dollars relighting programme. 

In 1941 the expenditure for street lighting 
service averaged about 1-00 dollar per capita for 
our whole country. . This included amortisation 
of the investment, interest, taxes, power and 
complete maintenance. 

There are over 100 cities that now spend over 
2:00 dollars per capita, but none of them is 
adequately lighted. At least 2-50 dollars to 
4:00 dollars per capita per year (roughly £1 to 
£2 in your currency) is required to properly 
light a city in accordance with American standard 
practice. In fact, we cannot very well afford to 
spend less from a strictly economic viewpoint. 

Here are a few examples of what some of our 
cities are doing in the way of new investments 
in relighting programmes. New investments 
to modernise existing street lighting systems now 
average about 10-00 dollars per capita, and run 
considerably more for cities which are now 
poorly lighted. These capital expenditures are 
generally made by the private utility companies 
that serve about 80 per cent of our communities, 
and are amortised in the rates over as much as 
twenty years. In some instances cities own their 
street lighting systems and finance improvements 
through bond issues or otherwise : 


Dollars 

New York City pe ketene £5: 20,000,000 
EEE Sona Sen.” seem 16,000,000 
Ra cds 48s) - one veae,. aes 9,000, 

Ham Framciecd ... 0. ccc ccs doe 4,300,000 
Detroit 4,000,000 
Seattle 4,000,000 
Kansas City 5,000,000 
SIE of idae ches: Nokes. nce naee .. 2,000,000 


It has been estimated by several sources that 
through adequate lighting, conforming to 
American Standard Practice on our streets and 
on dangerous sections of our highways, we can 
reduce traffic fatalities annually from 5000 to 
10,000 with economic savings of the order of 
500,000,000 dollars. The annual cost of such 
lighting, including interest, depreciation, taxes, 
electric power, and maintenance, will be less 
than 250,000,000 dollars, which includes the 
approximately 100,000,000 dollars now being 
spent annually for the operation of our street 
and highway lighting. The additional saving 
will be at least three times the additional costs. 





CANADIAN REFINERY EXPANSION.—The capacity of 
the Shellburn refinery at Vancouver, Canada, is to be 
doubled to 15,000 barrels per day by the construction of a 
fluid catalytic cracking unit, a vacuum flash unit, gas 
recovery plant, and polymerisation and treating plants. 
The completion of the programme in 1953 will coincide 
with the opening of the trans-mountain Alberta to 
Vancouver pipe-line. so that crude oil feed stock will 
come from the Alberta fields in addition to Californian 
sources. Tank storage is to be increased and work has 
started on a chemicals-from-petroleum plant on an 
adjacent site. 


RoyaL LAUNCH.—A statement issued last week from 
Buckingham Palace announced that H.R.H. Princess 
Margaret will perform the naming ceremony at the 
launch of the T.E.V. “* Maori” at Vickers-Armstrongs, 
Naval Yard, High Walker, Newcastle upon Tyne, at 
11.30 a.m., on November 27th. The ship is a twin-screw 
turbo-electric passenger liner ordered by the Union 
Steam Ship Company of New Zealand, Limited, and will 
have a length overall of 454ft by 63ft beam by 29ft depth. 
The number of passengers is 970. The British Thomson- 
Houston Company, Limited, is constructing the pro- 
pulsion unit, which will develop 13,000 s.h.p. 
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Output of Radioactive Isotopes from 
Harwell 


ACCORDING to a statement by the Ministry of. 
Supply, Britain is now the largest exporter in the 
world of radioactive materials for peaceful 
purposes. The only other competitors in the 
world market for these materials at present are 
the United States and Canada. To meet the 
growing urgency of demands from far away 
countries, B.O.A.C. has converted a fleet of 
** Argonauts ” to carry the materials in the wing 
tips, and suggestions for similar modifications 
to ““Comet 2” aircraft are being considered. 
This method reduces the cost of transport by 
over 60 per cent by eliminating the cost of heavy 
lead containers. During the year ended June 30, 
1952, the Supply Ministry’s Atomic Research 
Establishment at Harwell sent more than 3000 
consignments of radioactive isotopes to thirty- 
seven different countries. The isotopes are still 
used mainly for medical purposes and their scope 
is increasing. New applications are also being 
found in scientific research and industry. Alto- 
gether, 9578 consignments were sent from Harwell 
in the year, of which 3053 went overseas by air. 

Another indication of the growing inter- 

national interest in the by-products of Britain’s 
atomic energy programme has been the steady 
flow. of scientists to the Isotope School at 
Harwell, where the technique of using isotopes 
is taught. In all, 133 experienced scientists, 
doctors and engineers have passed through the 
school. Of these, 102 have come from Great 
Britain and the others from India, Australia, 
South Africa, Belgium, Egypt, Greece, Holland, 
Israel, Italy, Norway, Spain, Sweden and 
Yugoslavia. Nearly two-thirds of the total 
have been chemists and bio-chemists and the 
remainder has been made up of electrical, elec- 
tronic and other engineers, physicists and medical 
men. 
When the school first opened in March, 1951, 
it was housed in a converted hut, but it has now 
been moved to a permanent brick building outside 
the security fence, and there all modern facilities 
and instruments have been provided for the 
specialised work. 





A Portable Surface Cleaning Plant 


AN interesting portable shot-blasting plant 
developed for the preparation of work surfaces, 
and which provides a clean, dust-free base for 
painting, metal spraying, &c., is being manu- 
factured in this country by Vacu-Blast, Ltd., of 
4, Golden Square, London, W.1. With this 
plant an abrasive material such as angular steel 
grit, aluminium oxide or walnutshell, is projected 
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Arrangement of Cleaning Plant 


by a portable blast head against the surface to 
bz cleaned and serves to break up any adhering 
dirt or scale. The abrasive, together with the 
scale, dirt or dust, ‘s then picked up by a vacuum 
return system and carried back to a separating 
and reclaiming unit which forms part of the 
plant. The plant is fully automatic in operation 
and its operational sequence is determined and 
maintained during cleaning by electro-pneumatic 
control gear and a timing clock. 

One of the plants is shown in the photograph 
we reproduce on this page, and a drawing shows 
the arrangement of the actual cleaning unit and 
its blast gun. The abrasive is stored in the 
pressure chamber A. When the blasting opera- 
tion commences by the operation of the control 
switch at the gun head, a solenoid-operated 
valve operates and causes the dump valve B 
to close, thus sealing the pressure chamber A 
to blasting pressure, which is normally 100 1b 
per square inch. The chamber C acts as a 
transfer chamber for the abrasive which is being 
returned to the reclaimer unit. At predetermined 
cycles, the upper dump valve D closes and the 
pressure is equalised with A. The bottom dump 
valve B then opens and transfers abrasive to A. 
After a further time cycle the dump valve B closes, 
D opens and recharges 
the transfer chamber C 
with abrasive. 

The final abrasive 
chamber is under con- 
stant air pressure and it 
maintains a continuous 
flow of abrasive to a 
feed valve E through 
which the main stream 
of compressed air flows. 
This stream of air picks 
up the abrasive and car- 
ries it via a flexible hose 
to the blast gun. With 
this arrangement of ab- 
rasive feed under auto- 
matic valve control from 
one chamber to the next, 
an uninterrupted flow of 
abrasive is maintained 
to the blast gun, and 
pressure loss and blow 
back to the reclamation 
chamber is avoided. 
The final feed valve E 
is opened and closed by 
a solenoid as blasting 
is started and stopped, 
and it remains open for 
a short period at the 
end of blasting so as to 
flush the blast hose clean. 
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The blast gun, as can be seen in the draw; 
is mounted on three castors which support the 
head a few inches above the surface to be cleaned, 
The stream of abrasive under pressure is pro. 
jected through the cone-shaped inner membe 
and is reclaimed by vacuum through the annular 
space formed between the inner cone and oute 
gun housing, where it is returned via the flexible 
hose back to the reclamation chamber at the 
top of the machine. Thus, whilst the machine 
is in operation and the gun is moved on jt 
castors over a surface, the abrasive is projected 
from the gun, and this abrasive, together with 
any dust, dirt, scale, &c., is sucked back into the 
machine to leave a clean dust-free surface, 
The gun is surrounded by a special circular 
brush which is in contact with the surface during 
cleaning, and prevents the egress of dust or 
abrasive, 

In the abrasive reclaimer the usable abrasive js 
separated in a cyclone unit and screens, and drops 
down into the main feed hopper for re-use. Dust 
and dirt is drawn out of the chamber through a 
large diameter flexible hose and removed from 
the air of the vacuum system by a filter unit 
before the air is discharged in the atmosphere, 
The dust collector unit incorporates the vacuum 
pump and its motor drive. 

Various designs of blast guns are available, 
and, if required, small cabinets or blast units 
can be supplied by the makers for special 
applications. 





A Titanium Dioxide Rectifier 


AN interesting new rectifier has 
been developed by the National Bureau of 
Standards, Washington, D.C. The rectifier is 
composed of a layer of semi-conducting titanium 
dioxide, a sheet of titanium metal, and a counter- 
electrode of some other conducting metal. 
Both the initial development and subsequent 
detailed exploratory investigations are the work 
of R. G. Breckenridge and W. R. Hosler, of 
the Solid State Physics Laboratory of the Bureau. 
The rectifiers are prepared by forming a layer of 
titanium dioxide on a sheet of titanium metal 
and then applying a counter-electrode to the 
oxide surface. Two processes have been devised 
to form the oxide layer. 

In the first process, 4in squares of commercial 
titanium metal sheet, 0-020in thick, are polished 
and heated in oxygen gas to form the coat of 
titanium dioxide. A thin, tightly adherent coat 
of oxide is obtained after a treatment at 800 deg, 
Cent. for about two hours. The oxide layer 
formed in this manner becomes a very poor 
conductor of electricity ; it is made into a semi- 
conductor with a much greater conductivity by 
heating in hydrogen gas, which causes a loss of 
oxygen. A study of the reaction showed that 
heating in one atmosphere of hydrogen at 
500 deg. Cent. for fifteen minutes would produce 
sufficient conductivity. After the hydrogen 
treatment, a counter-electrode is electroplated 
on the desired rectifying surface of the oxide 
using an a.c. plating technique. A number of 
metals have been tried successfully as counter- 
electrodes, including silver, gold, tin, nickel, 
copper, zinc and cadmium, although silver has 
been used for the majority of the work. 

The second process of oxide formation, 
using water vapour, produces the  semi- 
conducting oxide layer on the metallic 
titanium in one step. The more satisfactory 
films are formed by heating similar titanium 
plates in steam at 600 deg. Cent. for about three 
hours. The counter-electrodes are then electro- 
plated as before to form a finished unit. This 
process produces a rectifier with improved 
electrical properties and lacks the undesirable 
embrittlement accompanying the other method. 
While the titanium-dioxide rectifiers are still in a 
very early stage of development, some of their 
properties have aroused considerable interest. 
The units can withstand a reverse voltage of 
about 20V per plate. In addition, they have 
good properties at elevated temperatures ; their 
performance is actually improved with increasing 
temperature up to about 150 deg. Cent. Detailed 
studies have not been made of their operating 
life, but tests conducted thus far have been very 
encouraging. 
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High-Speed Cutting Machine for 
Tough Metals 

AN intensive research has been carried out by 
Metalclad, Ltd., of Stanningley, near Leeds, into 
the problems associated with the high-speed 
cutting of ferrous metals and in particular stain- 
less stcels, armour plate, and high-speed steels. 
As a result of these investigations the company 
has developed a special machine, which it 
calls a “* fusion cutter.” This machine operates 
on the principle that if a cutting band is run at 
a very high speed and a steady constant pressure 
is exerted on the metal to be cut, intense heat is 
generated in front of the cutting edge. Tue heat 
so generated plasticises the metal at this point 
and enables it to be removed at a very high speed 
by the teeth of the band. As the band is moving 
rapidly the heat generated in it is dissipated 
almost immediately by the ccoling effect of the 
surrounding air. Broadly, process is 
generally applicable to metals having melting 
points below 2500 deg. Cent., and its efficiency 
decreases with metals in which the rate of heat 
conductivity is particularly high. 

The new machine, as can be seen from the 
photograph reproduced on this page, is generally 
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similar in construction to a bandsaw, but it is 
designed and built for a band speed of over 
10,000ft per minute. It has a particularly rigid 
cast body, at the rear of which is mounted the 
124 h.p. driving motor. Drive from the motor 
is transmitted through vee belts to the shaft of 
the lower wheel mounting, which runs in totally 
enclosed ball bearings. The spindle of the top 
wheel mounting also runs in ball bearings, and 
the complete wheel unit is supported by a spring 
tension device, which, through a handwheel, pro- 
vides a sensitive means of band tensioning. A 
band tracking gear is also incorporated in this 
top wheel mounting unit. 

The band wheels of pressed steel are dynamic- 
ally balanced and vulcanised rubber rims, in 
addition to providing a cushion for the band, 
assist in preventing slip. Specially designed ball 
bearing guide units are arranged above and below 
the table to support the band, which passes 
through a recessed metal insert in the table. 
Brakes are fitted to the top and bottom wheels. 
If the band breaks, a trip switch cuts off the 
current supply to the motor and both brakes are 
automatically applied. The machine is normally 
stopped by depression of a conveniently situated 
pedal at the front. 

At the works of George Cohen Sons and Co., 
Ltd., Wood Lane, London, W.12, of which 
Metalclad, Ltd., is an associate firm, we recently 
attended an interesting demonstration of the 
machine. Stainless steel plates, tin thick, were 
cut in straight lines and profiled as fast as the 
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operator could present the material to the band ; 
din stainless steel plates were cut at a speed of 
more than 2ft per minute, and lin plate at some 
9in per minute. Sixty-ton armour plate was then 
cut at similar high speeds and: we were informed 
that this class of plate, 1#in thick; can be cut at a 
rate of 3in per minute. The demonstration con- 
cluded with the cutting in halves of a fin heat- 
treated, high-speed steel, lathe tool. When the 
machine was then stopped the band was quite 
cool and its teeth showed no signs of wear. The 
plates which had been cut were left with clean 
faces, which had only a slight edge burr, which 
could be easily removed by filing. 

It will be appreciated that the rate of feed to the 
band of such a machine naturally depends upon 
the section and thickness of the metal, but at 
the demonstration it was clearly shown that, 
once the cut had started, the principal controlling 
factor was the feeding load imparted to the metal. 
The substitution of hand feed by a mechanical 
feeding unit, it was pointed out, would result in 
greatly increased cutting speeds. 





African Engineering News 
(By our South African Correspondent) 


Mechanical Workshops at Koedoespoort 

The South African Railways Adminis- 
tration has,embarked on an extensive post-war 
programme of modernising its mechanical work- 
shops, and also, in some cases, notably at 
Koedoespoort, the construction of entirely new 
workshops. The Koedoespoort workshops 
will eventually replace the existing workshops at 
Pretoria, and heavy engine repairs will ‘be con- 
centrated there. The building of coaches will 
also be undertaken. The total estimated cost 
of the project is £10,500,000, of which 
£7,250,000 is for buildings, fixtures and grounds, 
and £3,250,000 is for the necessary machinery 
and plant. Up to date the expenditure on build- 
ings and plant is nearly £3,000,000. 

About ten years ago the Administration pur- 
chased approximately 525 morgen of ground at 
Koedoespoort, approximately 6 miles north-east 
of Pretoria. Of this area, approximately 108 
morgen will be occupied by the workshops and 
stores buildings, and the balance of the ground 
will accommodate a native compound, recreation 
facilities and a sewage disposal works. 

Excavation on the site, which will be laid out 
in terraces differing in level by 3ft, will amount 
to about a million cubic yards. An extensive 
drainage system, having a total length of about 
14 miles, had to be designed, consisting of a 
series of main drains, discharging into an open 
outfall drain running along the northern 
boundary of the workshops and discharging to 
the north-west. 

Work is being concentrated on the south 
half of the area, where the heavy engine repairs 
will be carried out. The three main buildings 
here are the machine shops covering 8 acres, 
the erecting shop 9} acres, and the boiler-shop 
9 acres. These buildings are all steel framed, 
with brick walls up to 15ft. Above that height 
corrugated asbestos shects are used, while the 
roof covering is of corrugated iron. It may be 
of interest to mention that the original intention 
was to cover the roof with asbestos cement 
sheets, but corrugated iron was substituted as a 
result of the very severe hailstorm experienced in 
Pretoria about two years ago. 

All bays of the workshop buildings have a 
span of 75ft . between column centres, but 
the length and cross section vary, there being 
three main types of bays, the main difference 
being in the height to eaves and the crane 
capacity. The machine shop consists of six of the 
lighted bays, 675ft long, plus a shorter bay of 
375ft ;. the erecting and boiler shops each consist 
of eight bays. 

Three different kinds of floors are being laid 
in the buildings, namely, concrete, wood 
blocks and asphalt. In view of the clayey nature 
of the soil special care has been taken with the 
foundations of the floors, which consist in all 
cases of a 3in to 4in layer of ash on which is laid 
a waterbound macadam base of varying thickness. 
In the machine shop the floors are almost 
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exclusively of concrete or asphalt... The former 
consists of a slab 7in thick, on which the lighter 
machines rest without special foundations. 
The asphalt floor consists of an asphaltic layer, 
approximately 14in thick, resting on the water- 
bound macadam base. The v-ood block flooring 
will be laid mainly in the erecting shop, where 
heavy loads are dumped. These blocks are Sin 
thick and will vary in cross section from 4in by 
4in to 10in by 10in. They will be laid end grain 
on the waterbound macadam base. 

Water supply is furnished by the Pretoria 
Municipality from a 12in main. Steam and 
compressed air pipes are accommodated in 
underground concrete ducts, and similar ducts 
have been built to accommodate the electric 
light, power and communication cables. Inside 
the workshops the steam, compressed air and 
water pipes are carried overhead, but the elec- 
trical cables enter through holes in the main 
column foundation and are continued under the 
floor of the building. 

In addition to the workshop and stores build- 
ings, there will be a large admir istrative building 
to house the mechanical engineer’s and stores 
superintendent’s staff on the south side of the 
area. In the area itself there is a production 
control office, an automatic exchange, a police 
post, compressor house, laboratory, boiler-house, 
electrical substation, transport garage . and 
ablution buildings. As the workshops are 
situated outside the municipal boundary, a 
special sewage disposal works has _ been 
constructed. 

The toolshop, which occupies one bay of 
the machine shop block, is now just about 
completed and ready for occupation, while 
the whole machine shop block will start 
production early next year. It is hoped to 
bring the other two shops into operation 
by June, 1954. With regard to the coach- 
building activities to be carried out in the north 
half of the area, this is only in the planning stage. 
It is hoped, however, to commence construction 
of the new steel and brass foundry in the near . 
future at an estimated cost of £1,500,000. 
Although the whole scheme will take a further 
five or six years to complete, it will eventually 
accommodate between 4000 and 5000 Europeans, 
and probably about’ 1000 non-Europeans. It is 
confidently anticipated that the completion of 
these workshops will be a material contribution 
to modernising the essential transport services 
of the Union. 


Odendaalsrus—Allanridge Railway Line 

Satisfactory progress is being made with 
the extension of the Whites-Odendaalsrus railway 
line to Allanridge, a distance of 8-9 miles. The 
Administration is guaranteed against working 
losses on the line by the Anglo-American Cor- 
poration, at whose request the new line is being 
built to serve gold-mining areas to the north of 
Odendaalsrus. The ruling grade of the new line 
is 1 in 100 (compensated) for “‘ up ” and “* down ” 
traffic, and the sharpest curve has a radius of 
60 chains, or 3960ft. The line is being built to 
main line standards with 81 Ib rails on .2112 
sleepers per mile, and the track is being ballasted 
with rough stone. The earthworks and culverts, 
as well as a road subway at 31m 72.ch, have been 
completed and about 54 miles of track laid. The 
total estimated cost of the line is £369,146, and 
it is anticipated that it will be opened to traffic 
towards the end of the current year. 





Exectriciry CHARGES BY NORTH OF SCOTLAND 
Hypro-Eiectric Boarp.—The North of Scotland 
Hydro-Electric Board announces that, because of recent 
increases in the rate of interest, local authority rates 
and the cost of coal, materials and labour, the charges 
for electricity are to be raised by nearly 10 per cent. 
No consumer, however, will be charged a higher average 
price per unit than the present maximum. e new 
prices will apply to electricity consumed from the first 
meter reading after September 13, 1952. The Board 
explains that the price of copper was £186 per ton in 
1950 and is £285 to-day ; that the recent increase from 
3% to 44 a4 cent in interest rates will cost more than 
£100,000 this year and more than twice that amount next 
year ; that the recent increases in local rates will increase 
the amount which the Board has to pay in respect of 
rates by more than £37,000-in a full year; that all 
émployees paid under national agreements received last 
year increases in salaries and wages totalling £101,000 
per annum, and that the price of coal rose in 1952 by 
about 8s. 4d. per ton, which means an increase in produc- 
tion costs of nearly £100,000 per annum to the Board. 
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Welding and Welded Connections* 


By Ir. W. GERRITSENt¢ 


THE greatest difficulty for the constructional 
engineer and the designer engaged in the design 
of welded structures is to free themselves com- 
pletely from “ thinking ” in riveted construction 
and to make the design for the welded con- 
struction so that it is satisfactory in a technical 
as well as in an economical way. It is well 
known that the design for riveted construction, 
leaving out the rivets, gives very unsatisfactory 
results when welded. 

All over the world special attention is paid to 
the skill and instruction of welders, and so we 
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are to-day rather well equipped with skilled 
welders and every day there are new and good 
welders schooled and trained ; but far more 
necessary is the task of the skilled technicians and 
welding engineers to open schools and training 
courses for constructional engineers, designers 
and draughtsmen. 

Attention may be drawn to a few questions 
with which the constructional engineer and the 
designer, as well as the draughtsmen, have to be 
familiar in order te avoid difficulties in the 
welding shop or to prevent damage later on. 
Among these are :— 

(1) How many welds are found in a drawing 
which can never be reached by the welder’s 
electrode because the designer does not know 
anything about practical welding ? 

(2) Too few constructional engineers and de- 
signers know how to make their structures so as 
to avoid concentration of stresses by avoiding 
concentration of welds or crossing of welds. 

(3) How many designers know that high 
stresses are caused by sharp corners and that 
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these stresses can be avoided by rounded corners 
and flowing lines in the structural parts which are 
to be connected ? 

(4) What does the constructional engineer and 
designer know of the influence of fatigue load 
and notch effect and its serious consequences on 
construction, and what does he know about the 
principles for making a choice of the many types 
of welded joints ? 

(5) What does the constructional engineer and 
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designer know of the materials he is using in his 
structures in connection with welding and what 
does he know of the different types of electrodes 
and their application to the materials which have 
to be welded in the structure he has designed ? 

These points are only a few of the hundreds of 
questions that may be laid before the construc- 
tional engineer, the designer and the draughts- 
man, not only about the structure itself, but also 
about the way the welds are indicated in the 
drawing. Some of the subjects for technical 
training of constructional engineers and designers, 
as well as for draughtsmen, may be given as 
follows :— 

(1) The principles of welding and welding 
sys' . 

(2) A knowledge of welded joints and the 
execution of welded joints. 

(3) A knowledge of electrodes and their appli- 
cation. 

(4) A knowledge of materials and their appli- 


cation. 

(5) A knowledge of shrinkage, including 
stresses and deformations. 

(6) A knowledge of the mechanical testing of 
materials and weld metal. 

(7) A knowledge of fatigue load influence on 
the design of a structure. 

Constructional engineers and designers have 
to learn to make. use of the most fundamental 
structural elements for welded construction. 
These elements are, generally, the plate and the 
tube. They have to learn how to handle these 
elements in construction and design in order to 
obtain sufficiently light and rigid structures, and 
they have to free themselves from the feeling and 
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Fig. 3 


idea that the heavy and solid structure is the 
safe one. 

Moreover, the constructional engineer and 
designer has to know and be familiar with every- 
thing connected with the execution of the welding, 
and above all things he has to know how the 
welding operation in his own workshop is 
managed and carried out, and therefore he has 
to build up close co-operation with his welding 
shop manager. 

Light and rigid structures can be obtained if the 
material used for the structural elements is 
placed as much as possible on the outside of the 
cross section and as far as possible from the 
neutral line. Following these rules, the designer 
comes to the hollow construction elements, the 
tube and the box. These elements may be rolled 
as tubes or built up as boxes by welding out of 
plate or strip. Deflection, rigidity and moment 
of inertia are for all hollow construction elements 
much higher compared with the solid elements, 
notwithstanding that the weight of the hollow 
elements is much lower. But from this con- 
clusion it may not be assumed that in all circum- 
stances the tube or box is to be preferred and 
shows better results for structural elements. In 
Fig. 1 two hollow elements are compared with 
one solid element. The conclusion may be drawn 
that the solid profile shows the greatest resist- 
ance against bending. On the other hand, the 
hollow elements show very great resistance 
against torsion, against which the solid element 
shows very low resistance. It has to be kept in 
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mind that weights per metre length for a!! three 
elements are equal. 

In connection with the construction and design 
of acertain object attention may be drawn to the 
dynamic rigidity, and though this may no: oftgn 
occur in steel construction it is worth wiile to 
mention it. The dynamic rigidity can be given 
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formula n is the vibration number and m the 
weight in kg/sec*/m. 

Fig. 2 gives a graphical relation between weight 
and vibration number. From this graph may 
be drawn the conclusion that in the lower zone 
(rigid light constructions) small variations of m 
cause great variations of 7. 

In the zone of the rigid heavy constructions m 
has to be given great variation in order to obtain 
éven small variations of nm. Building up structures 
with a high value for n means making rigid and 
light structures. This can be obtained in the 
design by making the free length of the vibration 
parts as short as possible and the distance of 
those parts to the neutral line as great as possible. 
This rule can be observed by making designs as 
compact as possible. 

With regard to the materials handled by the 
constructional engineer and the designer, it has to 
be kept in mind that the weldability of the 
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material is one of the more important things for 
obtaining satisfactory technical results. So, for 
structures, especially in bridge building, low- 
carbon Siemens-Martin mild steel is the best 
metal to be used. Moreover, it has to be kept in 
mind that for this metal the: content of carbon, 
phosphorus and sulphur has to be low, and to 
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welded joints Figs. 3, 4, 5, and 6 give a few 
examples of design and preparation of these 
sructures and joints. Fig. 3 shows the designer 
how to avoid concentrations of stresses in welded 
structure» When welds have to cross each other. 
Fig. 4 gives examples of several welded structures 
causing notch effects and concentrations of 
stresses, and others which avoid these faults. 
These ideas for structures may be extended to 


Welded Butt Joint H-beam 
Fig. 6 


welded work submitted to fatigue load or dynamic 
load. Figs. 5 and 6 show the preparation and 
execution of the welding of a butt joint in an 
Hbeam. Attention is drawn to the preparation 
of the flange and the hole in the web to enable the 
counter weld in the flange to be made so that the 
notch effect in the root of the V joint of the flange 
is avoided. Fig. 7 gives an idea of the con- 
struction and design for riveting and welding of 





_Fig. 7 


the corner of a joist. No further explanation of 
this example is necessary, as it explains itself, 
showing the simplicity of the welded con- 
struction. 

For electrodes it is necessary that construc- 
tional engineers and designers should have a 
knowledge of the different types of electrodes 
used for welding several specimens of steel, but 














Fig. 8 


they need also the necessary knowledge about 
what combination of diameters can be used for 
different types of joints. It is impossible within 
the scope of this paper to handle more details of 
this subject. 

In this paper attention may be drawn to the 
father new idea of the combination of riveting 
and welding. It is well known, of course, that 
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riveting and welding should never be combined 
in one structure to carry together one load. 
Furthermore, it is well known that trussed frame 
construction is not suitable for welding. On the 
other hand, field welding very often causes diffi- 
culties and unsatisfactory welding results. Atten- 
tion is therefore drawn to a design with welded 
frame girders and riveted trussed joist plates. 
Fig. 8 outlines an example of this form of con- 
struction, showing a detail of a trussed girder 
with welded box girders and riveted field con- 
nections. A railway bridge in the Netherlands 
was built on this system in 1943. 

As already mentioned, the greatest difficulty 
for the constructional engineer and the designer 
is to free themselves from thinking in terms of 
riveted construction and to switch over to real 
welded construction. As the workshop in almost 
all factories is a good deal ahead in welding 
technique and often has to make changes in the 
designs and drawings, it is of the greatest import- 
ance that the constructional engineer and the 
designer should build up close co-operation with 
the welding shop manager. When a new structure 
has to be built or designed for welding, there is 
only one way to achieve satisfactory results. 
That is, to make a model out of wood or card- 
board so that its parts can be dismantled and 
can be shaped in an easy way. Points such as the 
sequence of welding, the possibility of shrinkage, 
the avoidance of notch effects and the unneces- 
sary concentration of stresses can then be dis- 
cussed to give a welded construction that shows 
satisfactory results in a technical as well as in an 
economical way. 





American Engineering News 
(By our American Correspondent) 


The Tehachapi Earthquake in California 


It is of interest to note that, according 
to a report by Professor G. W. Housner, of the 
California Institute of Technology, published in 
the Engineering News-Record of July 31st, the 
severe earthquake, which took place in southern 
California recently, produced no results that can 
be considered to add to the knowledge of earth- 
quake-resistant construction. With the epicentre 
of the shock situated about 45 miles south-east 
of Bakersfield in the Tehachapi Mounteins. the 
only accumulation of buildings nearby was in 
the small village of Tehachapi, about 15 miles 
away. According to Professor Housner, the 
intensity of ground motion there was about the 
same as, or perhaps less than, at Long Beach, 
California, in the earthquake of March 10, 1933. 
The shock has been rated at a magnitude of 7-5 
as compared with 7-1 for the shock of April, 
1949, at Seattle. Small commercial buildings of 
poor construction were badly damaged, and a 
steel water tank with only light bracing collapsed. 
A two-storey reinforced concrete building suffered 
only minor damage. A women’s state prison, 
10 miles west of Tehachapi, suffered only 
moderate damage, even though it had not 
been designed to resist lateral forces. It, too, 
was of reinforced concrete construction, but had 
wood roof framing and a tile roof. Additional 
damage continued to be caused by after-shocks 
for several days after the initial quake. For the 
most part, it was confined to buildings already 
weakened by cracks and in a state of partial 
collapse. Of the three schools in the Tehachapi 
area, the Cummings Valley school, built in 1933, 
collapsed, whereas a newer elementary school 
and high school, designed to take account of 
seismic forces, suffered only minor plaster cracks. 

Most of the force of the shock was spent in a 
sparsely settled region of mountains and desert. 
Nevertheless, effects of the main earthquake were 
noted as far away as Los Angeles (65 miles), 
where windows were broken and plaster cracked. 
Two steel water tanks in Bakersfield, not designed 
for earthquake forces, collapsed, and in Santa 
Barbara, 70 miles away, Professor Housner 
examined a number of damaged buildings, all 
old and not seismically designed The five-storey 
building housing the Santa Barbara wireless 
station suffered serious cracking in the ground 
and second-floor walls. The four-storey Carillo 
Hotel was similarly affected by cracks in the 
ground floor. “ As usual,” concluded Professor 
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Housner, “ the earthquake showed that poorly 
designed buildings or shoddily constructed 
buildings invariably suffer damage. Ground 
motion was not sufficiently strong in any city 
to test the strength of buildings which had been 
designed to resist earthquake forces. The ’quake 
showed that buildings of poor design and con- 
struction are very susceptible to damage from 
shock loadings, which is pertinent when consider- 
ing the effect of atomic bombs.” 


The Lever House in New York City 


Wir the recent completion .of the 
Lever House, an interesting and.unusual building 
has been added to the New York skyline. 
Lever House was built for the sole use of the 
Lever Brothers Company, the American unit of 
the international Unilever group. This fact 
allowed the company to discard the concepts of 
maximum land use which generally apply to 
office building construction. Accordingly, the 
company asked the architects, Skidmore, Owings 
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Glass-Faced Wall Design of Lever House 


and Merrill, of New York City, for a building 
which would “ provide 130,000 square feet of 
floor space for use by the company ; provide 
the maximum in comfortable working conditions 
for the company’s 1200 headquarters employees ; 
be efficient, dramatic, new, and a contribution 
to the neighbourhood and community; be 
easily and economically cleaned on the outside 
as well as the inside, because the company’s 
business is cleanliness, health and beauty.” The 
result is a streamlined structure of stainless 
steel and glass. It occupies the block fronting 
on the west side of Park Aventie, between 53rd 
and 54th Streets, and is L-shaped in plan. From 
the third to the twenty-third floor Lever House 
consists of a narrow glass tower occupying only 
25 per cent of the land area. Each of the tower 
floors is 180ft long and only 50ft wide. The 
ground floor was left open to the public by the 
elimination of all shops, which left a glass- 
enclosed lobby as the principal interior space. 
An auditorium and a display kitchen and the 
service areas were placed on the off-the-street 
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side-of the open arcade to preserve the openness 
of the immediate area. The first floor covers 
the entire property, or 35,000 square feet, and 
includes an employees’ lounge as well as the 


medical clinic, central mail room, mechanical- 


bookkeeping, cable, stenographic and printing 
rooms. second floor is devoted to an 
employees’ cafeteria that opens on to the roof 
of the first floor, which is paved to provide a 
landscaped terrace. The tower floors above the 
cafeteria provide general office areas with 
private offices concentrated on the south side of 
the tower. On an average floor no general office 
desk is more than 25ft from a window. The 
twentieth floor houses the executive offices, and 


Window Washing Machine in Operation 
at Lever House 


the building is topped by three floors of mech- 
anical equipment. 

In a city which is as saturated with sky- 
scrapers as New York, such a tower normally 
would hardly attract attention. What makes 
Lever House particularly imposing is the unusual 
treatment of its exterior. Non-opening windows 
occupying slightly more than half of the 12ft 4in 
storey height form a continuous strip around the 
building at each level. Above and below them 
are spandrels which are faced with wire glass and 
backed by 4in solid cinder blocks and 2in of 
cellular glass insulation, as shown in the drawing 
on page 395. The sills, mullions and heads 
are sheathed in 18-8 chromium-nickel stainless 
steel, the light colour contrasting sharply with 
the blue glass. In the exterior design no structural 
members interrupt the glass surfaces; the 
building has a structural steel frame with columns 
and spandrels set back 18in along the sides of 
the tower. The columns along the Park Avenue 
end are set back 10ft. This arrangement resulted 
in a saving in foundation costs, enabling the 
piers, which are founded on rock, to be built 
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clear of the structure under Park Avenue that 
carries the tracks of the New York Central 
Railroad. In the tower office area there is only 
one row of interior columns. 

Because the tower is tall and narrow, having 
a height-to-width ratio of 6 : 1, the wind stresses 
are considerable. The transverse wind bents, 
which are spaced at 28ft intervals in the office 
areas, were designed as rigid frames to carry the 
wind load of 20 Ib per square foot on the building 
exterior. To resist the end moments the ends 
of the wind girders were reinforced, and stubs 
of wide-flange beams were riveted to their 
bottom flanges. The riveted connection to 
the columns was made at the top and bottom of 
the reinforced sections with tees. The floors in 
the office areas consist of cellular steel decking 
topped with 24in of stone concrete and finished 
with asphalt tile. A lin thick vermiculite-plaster 
ceiling fireproofs the beams and the underside 
of the floor. The air conditioning ducts are 
under this ceiling. Below them is an acoustic tile 
ceiling, containing flush fluorescent lighting 
fixtures, giving an intensity of 40 foot-candles at 
desk level. 

In the planning stage a survey of the problem 
of washing the 1404 windows showed that sealed 
windows would mean a substantial saving in 
original cost, an annual saving in interior and 
exterior cleaning, and a further saving in heating 
and air conditioning. To ensure the cleanliness 
of the tower exterior a window washing machine 
was developed. The machine, which was made 
by the Otis Elevator Company, and is illustrated 
herewith, consists of two parts, an electrically 
operated power plant carriage which moves 
around the roof on tracks, and a platform that is 
lowered down the side of the building. Push 
buttons move the power plant to a section of 
windows and two men climb on to the platform, 
which is raised and lowered by push buttons. 
Two men can clean the entire building in six 
days. The platform is connected by cables to 
long arms on the power plant carriage which 
extends over the building edge. Vertical tracks 
on the building prevent the platform from swing- 
ing away from the side of the building. The 
power plant carriage weighs 10 tons. The 
platform is 28ft long, 2ft 6in wide and has a 
capacity of 1500 lb ; it moves up and down the 
side of Lever House at a speed of 35ft per minute. 
The first three floors are washed from scaffolds 
and ladders. 


Availability of Radio-Active Polonium-210 


The Isotopes Division of the US. 
Atomic Energy Commission has announced 
that reactor-produced radio-active polonium-210 
may now be purchased at the Oak Ridge National 
Laboratory for research activities. Polonium 
is the first reactor-produced radio-active isotope 
which emits alpha particles to be sold in America. 
It can be used also as a source of high-energy 
neutrons. The element can be bought at the 
Oak Ridge National Laboratory in two forms. 
When it is to be used as a neutron source, the 
polonium will be mixed with beryllium and 
enclosed in a cylinder of nickel, about jin in 
diameter. As an alpha source, the polonium 
will be plated on a strip of platinum. Polonium- 
210 produced in a reactor by neutron bombard- 
ment of bismuth is said to be of higher purity 
than polonium derived from the radio-active 
decay of radium. The Oak Ridge National 
Laboratory, which is operated for the A.E.C. by 
the Carbide and Carbon Chemicals Company, 
is the site of the American X-10 graphite-uranium 
pile, in which most commercially available 
radio-active isotopes are now being produced. 





CHapwick Pusiic Lecrures.—The programme of 
the fortieth annual series of Chadwick public lectures 
has now been issued. It includes the Bossom Gift 
Lecture, which will be delivered at the Royal Sanitary 
Institute, 90, Buckingham Palace Road, London, S.W.1, 
on Tuesday, November 25th. at 2.30 p.m., xf oa 


J. Rawlinson, M.1.C.E., chief engineer of the L.C.C. 
The subject of the lecture is “‘ The History of the Main 


Drainage of London.” The Malcolm Morris Mi 
Lecture. on Tuesday, December 9th, will 


“The Prevention of Dust Diseases of the Lungs 
and will be given by Dr. A. 1. G. MacLaughlin, H.M. 
Medical Inspector of Factories. 
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French Engineering News 
(By Our French Correspondent) 


French railways have ordered 105 locomotiye 
for the newly electrified line between Valen. 
ciennes and Thionville. They will usc 50 cfs, 
single-phase. power. It will be rememberej 
that experiments with the use of single-phay 
a.c. current for electric traction was tried oy 
in 1951 between Aix-les-Bains and Roche-sy. 
Foron and the results were satisfactory. Order, 
for the locomotives have been placed with three 
manufacturers. 

* * * 

When the French Parliament reassembles jp 
October, it will be asked to pass a Bill, the aim 
of which is to increase coal production. The 
French are concerned about the Ruhr, and 
although German production has not increased 
at the same speed as the French since the war 
the output is, nevertheless, higher. The original 
Monnet Plan which followed nationalisation 
has been carried out, and France is now able to 
do without high-priced imported coal. Byt 
production has to be increased even higher, and 
the Bill, if passed, will provide the money for 
a far-reaching modernisation programme. Min- 
ing engineers are concentrating on the Lorraine 
mines. By 1960 these mines should be producing 
20 million tons a year. But if the Lorraine posi- 
tion is satisfactory it is thought the position in 
the North is the reverse. Those pits which are 
not mechanised were knowingly left out of the 
reconstruction programmes’ as’ they were not 
suited to mechanisation. About one-third of 
the northern mines fall into this category. 

Some French engineers maintain that German 
competition is not serious. They say that 
intensive mining in the Ruhr so deepened the 
pits that the average depth is now 750m. 
Improved production at that depth will be 
difficult, it is pointed out, and depth, distance 
and heat would upset increased production plans. 

Further, the concentration of Ruhr pits between 
1925 and 1935, when no fewer than 150 were 
closed, is complicating production to-day. 
Initially, it helped production, but the seams are 
now very thin. These engineers maintain French 
tardiness has, indeed, helped the mining industry, 
but this view is not shared by all. Plans are now 
being worked out to try and increase production 
per miner from 1530kg to 1750kg. Concentration 
is also being carried out. Some thirty-five pits 
have been closed and it is estimated that at least 
another fifteen poor pits should be shut down. 
In this way it is hoped that the total production 
will be greatly improved. Price is also being 
taken into account. It is estimated that a ton 
of French coal costs from 20 to 25 per cent more 
to mine than a ton of German coal. Now the 
French expect the Schuman Plan Authority to 
take steps to level out this difference. How this 
is to be done no one quite knows ; the main 
reason is put down to richer German coal and 
the high social costs of French miners. 

* * + 


Gas deliveries by the Societe Saar Ferngas, to 
Gaz de France, i considerably in 1951, 
according to the report just issued by the Saar 
company; 6°4 million cubic metres were 
delivered in 1950, and 38 millions in 1951. 
Many French towns, including Baccarat, Dieuze, 
Dombasie, Luneville, Morhange, Nancy, Raon- 
d’Etape, Saint-Die and Sarreguemines are now 
supplied with gas from the Saar, and the report 
states that 80,000 French consumers are now 
receiving Saar gas. The price is about 50 per cent 
less than French tariffs. 


* * * 


The first automatic, unguarded level crossing 
signal has been installed by the French Railways 
at Eline, in the Pyrenees Orientales. It com- 
prises two flashing lights and an illuminated sign 
which reads “ train approaching ” and “danger. 
The signal is automatically controlled by an 
electromagnetic contact activated by an 
approaching train. The fastest train, which 
takes some twenty seconds to pass over the con- 
tact, lights the signals while it is still several 
minutes away from the crossing itself. The 
signal is cancelled by a second electromagnetic 
contact after the last truck or carriage has passed 
over it. 
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Industrial and Labour Notes 


Engineering and Shipbuilding Wages 

On Wednesday of last week, representatives 
of the unions comprising the Confederation of 
shipbuilding -and Engineering Unions held a 
meeting at York. The purpose was to consider 
the implementation of a ban on overtime and a 
restriction of piecework as a protest against the 
rejection by the employers’ federations of wage 
caims submitted by the Confederation. The 
daim on behalf of engineering workers was for 
4 general rise of £2 a week, whilst that on 
behalf of shipbuilding workers was for a “ sub- 
stantial increase.” 

. Reports published after last Wednesday's 
meeting of the union representatives suggested 
that there was a large majority in favour of 
imposing an overtime ban and restricting piece- 
work. It seems, however, that several represen- 
tatives regarded the decision taken as a recom- 
mendation and not as a definite instruction. 
At the same time it was stated that, on the 
following day, the Confederation’s executive 
council would fix a date from which the ban 
should operate. On Thursday, after its meeting, 
the executive council of the Confederation 
notified the Minister of Labour of tne resolution 

on the preceding day by the union 
representatives. This resulted in an invitation 
being sent immediately by the Minister asking 
that representatives of the Confederation should 
discuss with officers of his department the 
situation arising from the development. 

The conference between the union officials 
and the Ministry of Labour was held last Monday 
afternoon, when, according to an official state- 
ment, there was a “ full exploratory talk.” The 
statement went on to explain that, although the 
overtime and piecework ban was directed against 
employers in both the shipbuilding and engineer- 
ing industries, the problems of the two industries 
were, in fact, distinct and would need to be 
considered separately. The statement ended by 
intimating that the results of Monday’s dis- 
cussion would be reported to the Minister of 
Labour, and that separate invitations were 
being extended to the engineering and ship- 
building employers to discuss the matter “ at 
a very early date ’’ with officers of the Ministry. 


Europe’s Economic Situation 


The United Nations Economic Commission 
for Europe has published a report summarising 
economic developments in Europe during the 
first and-part of the second quarters of this 
year. It says that industrial employment and 
production as a whole stagnated or fell in 
nearly all the big Western European countries 
and that there was a slight increase in unem- 
ployment. The report adds that, as both an 
effect and a cause of those developments, the 
volume of consumption continued to fall, in 
spite of a generally high level of imports, and 
that exports “* marked time.”’ 

The report goes on to suggest that future 
progress in solving the British and French dollar 
problems is likely to be partly at the expense 
of other Western European countries. The 
decline in the volume of intra-European trade 
contributed, in the period reviewed in the report, 
to shifts in European Payments Union balances, 
and, with the exception of Western Germany, 
all the European Payments Union creditors 
significantly reduced their current rate of sur- 
plus. As these shifts continue, the report 
observes, “the underlying weakness of other 
countries, as well as France and the United 
Kingdom, vis-a-vis the dollar area, is bound 
to become more apparent.” 

Other matters noted in the report are that 
movements in both the cost of living and’ wage 
tates have so far been smaller in 1952 than at 
any time since the devaluations of 1949, and 
that the increase in the world production of 
most industrial materials is ‘‘ encouraging for 
the future.” This latter development, the 
Teport says, together with reduced pressure of 
demand due to slackening industrial expansion, 
has contributed to the downward trend in the 


prices of internationally traded commodities. 
The comment about steel, which is made in 
the report, is that output in all the major Western 
European producing countries except Belgium 
and Luxembourg has continued the upward 
trend of the first quarter of this year compared 
with that of the last quarter of 1951. Steel 
shortages, the report states, which had been 
holding back engineering output and exports 
in the United Kingdom seemed to be well on 
the way to solution—though not without some 
cost in dollars. On coal, the report observes 
that European output increased sufficiently to 
make possible a rapid curtailment of American 
imports, though the increase was not sufficient 
to provide a firm base for further industrial 
expansion. 
Iron and Steel Production 


Figures issued by the British Iron and Steel 
Federation show that, during August, steel 
production averaged 279,500 tons a week, and 
was thus at an annual rate of 14,535,000 tons, 
compared with an annual rate of 13,855,000 tons 
in August last year. In the first half of this 
year, steel output was at an annual rate of 
16,046,000 tons, which was 260,000 tons below 
the rate for the first half of 1951. The improved 
rate of production this year in the holiday 
months of July and August, however, has made 
up for the deficiency during the first six months, 
and it is expécted that for the remainder of this 
year production will continue to be above the 
1951 level. Pig iron output in August was at an 
annual rate of 10,498,000 tons, compared with a 
rate of 9,409,000 tons in August, 1951. 

The British Iron and Steel Federation has 
also published—in its Monthly Statistical Bulletin 
—figures comparing steel prices in this country 
with those now ruling on the Continent and in 
the U.S.A. In the last month or so, steel price 
adjustments in the U.S.A. and Germany heave 
involved increases of approximately £2 and £5 a 
ton respectively. In this country the controlled 
prices of steel have remained unchanged since 
February last. The comparisons made by the 
Federation show that the American home trade 
price is well above the British level, the margin 
in some cases being over 30 per cent. For the 
majority of products the French and German 
prices are even higher than the American. 


Iron and Steel Orders 


The Minister of Supply has made an Order 
consolidating the Iron and Steel Scrap (Nos. 
1-6) Orders, 1950-51. With a few minor excep- 
tions maximum prices are unchanged. The 
Order provides that’ special prices may be 
authorised where extraordinary collection costs 
are involved,-and for special small.sizes. It 
also lays down the method of calculating reduc- 
tions in the scheduled prices where scrap is 
= elsewhere than at a scrap consuming 
works. 

Another new Order is the Iron and Steel 
Duties (Exemption) Order, 1952, which came 
into force on September 19th, and which sus- 
pends the import duties on certain iron and steel 
goods for a period of one year. In the main, 
these goods are purc centrally by the 
British Iron and Steel Corporation, Ltd., under 
an arrangement with the Minstry of Supply. 
The result of the present Order will be that for 
a period of a year all imports of these goods, 
whether made centrally or privately, will be free 
of import duties, and the administrative arrange- 
ments will be simplified. The Order makes no 
change in the import licensing position. 


Employment and Unemployment 

According to the latest report on the employ- 
ment situation by the Ministry of Labour, the 
total working population of Great Britain 
numbered 23,318,000 (15,978,000 men and 
7,340,000 women) at the end of July, which was 
2000 above the figure for the end of June. There 
was no change during July in the size of H.M. 
Forces, but in civil employment there was a 


decrease of 13,000 (11,000 men and 2000 women) 
in the number at work. 

The total in civil employment at the end of 
July was 22,128,000, of whom 4,158,000 were in 
the basic industries of the country. There was 
an overall addition of 13,000 to the labour 
forces of those industries, during the month, 
the number of colliery workers going up by 1000, 
and 10,000—a seasonal increase—being added to 
agriculture and fishing. In the manufacturing 
industries the number employed fell by 36,000 
during July, the total at the end of the month 
being 8,535,000. Of that number 2,555,000 
(a decrease of 15,000) were engaged in the | 
** engineering, metal goods and precision instru- 
ments” group of industries and 1,079,000 in 
the vehicle building industries. : 

Unemployment figures given in the Ministry’s 
report relate to August llth, on which date 
there were 403,574 people registered as out of 
work, compared with 393,464 on July 14th. 


Manpower and Machinery 


The September issue of the Bulletin for Industry 
—the monthly review of the economic situation 
prepared by the Treasury—says that industrial 
production in this country increased by 6-4 
per cent from 1948 to 1949 and 6-7 per cent to 
1950, but by only 2-5 per cent to 1951. In 
securing further increases in industrial output, 
it is stated, great importance attaches to getting 
an increase in steel supplies where expansion is 
most needed. The Bulletin says that there has 
been some movement of manpower into the 
metal using industries and some increase in 
overtime working, and that with more steel a 
further increase in output could be secured. 
In the longer run, output will be very much 
affected by the supplies of machinery available 
to renew and expand industrial capacity. 

Dealing with the subject of manpower, the 
Bulletin says that since the middle of May 
there has been a change in the unemployment 
picture. In the two following months there was 
a fall in total unemployment, which, by July, 
was back to the February figure of less than 
400,000. In June and July there was a small 
increase in unemployment in the engineering 
group of industries, mainly as a result of some 
slight contraction in the textile machinery, 
vehicle and metal consumer goods industries. 
The returns of overtime and short-time of about 
6,000,000 operatives in manufacturing industry 
show that in the middle of last year about 
10,000,000 hours’ overtime were being worked 
a week, compared with nearly 500,000 hours 
of short-time. It is added that the latest avail- 
able figures—which relate to May—show a 
decline of about 1,000,000 hours a week in 
Overtime, and an increase of short-time working 
to over 5,000,000 hours a week. Of the short- 
time working, 4,500,000 hours were in the 
textile and clothing industries; in both the 
engineering and vehicles groups, where half the 
total overtime has been worked, there was an 
increase in extra hours between June, 1951, 
and May of this year. But in the first half of this 
year an i number of days was lost 
through industrial stoppages, the increase, 
according to the Bulletin, being particularly 
marked in the metal-using industries. 

About machinery, the Bulletin says that there 
has probably been a substantial increase in 
home output this year. The value of machinery 
imports, meanwhile, has doubled, and machi- 
nery worth between a quarter and a third more 
than in the first half of 1951 has been going into 
the export trade. In assessing the consequences 
for machinery supplies in this country, however, 
it has to. be remembered that over 90 per cent 
of the machinery installed in British factories 
is home produced, and that machinery exports 
take about a third of home output and can there- 
fore have a decisive effect on home supplies. 
It is stated that no reliable estimate is yet avail- 
able of the total supplies of machinery going 
into home investment in the first half of this 


year. 
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Air and Water 


RaDAR FOR COASTERS.—Following successful tests, 
first made two years ago, Shell Mex and B.P. decided to 
equip its fleet of twelve coasters with radar. Five ships 
have been fitted and the remainder will have the gear 
installed by the end of the year. 


RETIREMENT OF ENGINEER COMMODORE.—Mr. J. G. 
Detchon, O.B.E., who was appointed engineer com- 
modore of the British Tanker Company’s fleet in 1949, 
has retired after forty-one years’ service at sea, thirty 
of which were spent with the company. . 


Royat YAcut.—An announcement from Buckingham 
Palace states that the Queen will carry out the naming 
ceremony when the Royal yacht, at present under con- 
struction at the shipyard of John Brown and Co., Ltd., 

- Clydebank, is launched on April 16, 1953. 


Goo.e Docxs.—A scheme to reconstruct two entrance 
locks. at Goole Docks has been approved recently, in 
which the Ouse lock will be repaired in order to allow 
the Victoria lock to be overhauled and returned to service 
after which the Ouse lock will be retained for emergency 
purposes. 

Dancerous CaRGOES.—The Secretariat of the. Inter- 
national Cargo Handling Co-ordination Association 
states that each National Sub-Committee is appointing an 
analytical chemist to assist in discussions regarding the 
form of a publication on dangerous cargoes. The 
chemists will exchange results of the discussions with a 
view to producing a national ide which can be 
developed into an international e. 


MODERNISATION SCHEME AT HuLt.—The Docks and 
inland Waterways Executive announces that a modern 
crane system is to be installed at the King George 
Dock, Hull, at an estimated cost of £950,000. On account 
of age and design much of the existing equipment is now 
obsolescent and under the scheme this will be replaced 
by forty-five modern 6-ton electric cranes. It is also 

posed to change over from d.c. to a.c. supply. The 
improvements are designed to facilitate the turn-round 
of shipping at a dock which is used extensively by vessels 
trading with Commonwealth countries and the Americas. 


Sea Water DISTILLATION PLANT.—Acting on the ins- 
tructions of His Highness the Ruler of Kuwait, Ewbank 
and Partners, Ltd., consulting engineers, have placed 
an order with G. and J. Weir, Ltd., Glasgow, for sea 
water distillation plants to provide 1,000,000 gallons 
of fresh water per day to Kuwait, the Persian Gulf oil 
state. It is stated that this is one of the largest export 
orders received in the West of Scotland this year. The 
plant will consist of ten sets of triple effect horizontal 
evaporators, each set with its own distilling condenser 
and preheater supplying 100,000 imperial gallons of 
fresh water each twenty-four hours. The installation 
will be located at Shuwaikh and the fresh water produced 
will be for local domestic use. 


Lioyp’s Wreck Returns.—Lloyd’s Register of 
Shipping has issued a Statistical Summary of Merchant 
Ships Totally Lost or Broken Up During 1951. The 
steamships and motorships lost subsequent upon casualty 
totalled 215 of 260,830 tons gross, of which twenty ships 
of 29,994 tons gross were owned by Great Britain and 
Northern Ireland, and thirty-eight ships of 26,637 tons 
gross by the Commonwealth countries. A _ total of 
ninety-six ships representing 136,790 tons gross belonging 
to Great Britain and Northern Ireland were condemned 
or broken up not consequent upon casualty during the 
year, the corresponding returns for the Commonwealth 
countries being respectively twenty-eight ships and 32,800 
tons, and the world total under this category recording the 
loss of 375 ships of 460,650 tons gross. Included in 
the Statistical Summary is a statement of the steamships 
and motorships totally lost through casualty, since 1927, 
owned by the principal maritime countries. 


Miscellanea 


Om PRopucTION IN Kuwart.—The production of 
crude oil in Kuwait for the month of July reached a 
new peak of 3,412,514 tons and the overall production 
since the beginning of the year until the end of July 
amounted to 21,667,532 tons. 


Zinc Price INcREASE.—The Ministry of Materials has 
announced that as from September 13th the price of good 
ordinary brand zinc has nm increased from £122 to 
£126 per ton, delivered consumers’ works. iums 
for higher grades remain unchanged. 


SMITHSON RESEARCH FELLOWSHIP.—A joint committee 
consisting of representatives of the Royal Society and 
the University of Cambridge has appointed Dr. R. J. 
Eden, M.A., Ph.D., of Cambridge University to be 
Smithson Research Fellow for four years, in the first 
instance, from October 1, 1952. Dr. Eden will work on 
the theory of fundamental particles at Cambridge 
University. 


CONSTRUCTIONAL ENGINEERS’ HANDBOOK.—Dorman, 
Long and Co., Ltd., Middlesbrough, has recently pub- 
lished the 1952 edition of the company’s Handbook for 
Constructional Engineers. The volume contains a com- 
prehensive series of tables giving technical data relating 
to steel in various forms and used for girders, ties and 
struts in constructional work. Particulars of the products 
made by Dorman, Long and Co., Ltd., are listed and 
illustrated, together with the physical properties, and the 








book includes general information relating to weights and 
measures, mensuration and trigonometry, ile there 
are notes on roof trusses, , wel construction, 
and extracts from British Standard Specifications. 
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Notes and Memoranda 


STAVELEY IRON AND CHEMICAL CoMPANY, LTp.— 
The Minister of Supply and the stockholders’ repre- 
sentative have now received the award of the Iron and 
Steel Arbitration Tribunal regarding the value of the 
8,000,000 ordinary shares of £1 each of the Staveley 
Iron and Chemical Company, Ltd. The Tribunal has 
determined that the value of the shares for the purposes 
of oe 15 of the Iron and Steel Act, 1949, is 20s. 6d. 
per share. 


THe Enorneers’ Guitp.—Mr. Henry Nimmo, 
M.I.C.E., M.I.Mech.E., M.1.E.E., who has been chairman 
of the general council of the Engineers’ Guild during the 
past two years, has been elected president of the Guild 
in succession to Mr. Robert Chalmers, M.I.C.E., 
M.I.Mech.E., whose term of office expires on September 
30th. Mr. Nimmo is chairman of the Southern Elec- 
tricity Board and a part-time member of the British 
Electricity Authority. 


Business EFFICIENCY EXHIBITION.—A __ Business 
Efficiency Exhibition will be opened by the Lord Mayor 
of Liverpool, Alderman Albert Morrow, on Monday, 
a 22nd, at St. George’s Hall, Liverpool, and 
will remain open until September 27th. Organised by 
the Office sarap and Business Equipment Associa- 
tion, the exhibition will display the products of more than 
fifty manufacturing firms, including much new equipment 
devised by the industry. 


Power LOADING IN A COLLIERY.—The production 
department of the National Coal Board has issued an 
‘information bulletin (No. 52/72) describing experi- 
ments in power loading which have been made in the 
Piper seam at Brookhill Colliery, in the East Midlands 
division. The object of these experiments was to find a 
method of continuous mining and power loading which 
could be applied to the thinner seams of coal being 
worked and developed in the division. 


GERMAN INDustRies Farr.—The Foreign Office and 
the Board of Trade have — a British pavilion 
at the German Industries Fair, which opens batten f 
in Berlin and continues until October 5th. The Britis 
pavilion covers about 10,000 square feet, and the exhibits 
include—in addition to a selection of consumer goods 
—displays of model aircraft and radar and television 
equipment. mentary films on various aspects of 
British industry will be shown in the pavilion throughout 
the period of the Fair. 


HiGcu-Speep Prpe-Line pe gery ag ong Bi dia- 
meter from 10in to 4in, eight pipe-lines have n laid 
simultaneously in one hour across the }-mile wide Suder 
Elbe River at Hamburg. The as will connect the 
Shell Harburg refinery to the additional tank storage 
to be erected on the other side of the river. Having a 
total weight of 160 tons, the assembly consisted of the 
— laid on a continuous steel plate fitted with a 
aunching nose and mounted on railway lines, 
and was drawn across the river by a steel cable 
connected to three locomotives. 


PrivaTe TRADING IN LeaD.—In order to avoid mis- 
understanding about the disposal of Government lead 
stocks, the Ministry of Materials wishes it to be known 
that it is not its policy to release more than a relatively 
small tonnage for sale during the early months of the 
operation of the London Metal Exchange. The Ministry 
is satisfied that this tonnage will be adequate to meet the 
requirements of consumers. The metal to be —s 
of will be made available through the London Metal 
Exchange and through the usual trade channels. The 
Ministry reserves the right to suspend selling when it is 
satisfied that sufficient lead is available from private 
sources to satisfy demand. The Ministry has also 
announced the appointment, from October Ist, of Mr. 
Philip G. Smith, of Bassett Smith and Co., Ltd., as 
Government broker for all sales of lead on the London 
Metal Exchange from Government stocks. 


VacaTION SCHOOL ON ELECTRICAL INSULATION.—A 
Vacation School on “The Insulation of Electrical 
Equipment” is being held this week in the electrical 
engineering di ment of Imperial College, London 
University, and is being attended by more than eighty 
engineers drawn from industry, research organisations, 
technical colleges and universities. The opening address, 
on Monday last, September 15th, was delivered by Dr. 
Percy Dunsheath, Chairman of Convocation of the 
University of London. Dr. Dunsheath drew attention 
to the inspiration of post-graduate schools in providin 
personal interchange of ideas between specialists an 
students and also in reducing the time lag in the use of 
new information. He then presented an interesting 
historical review of early developments in insulating 
materials and of the difficulties encountered and over- 
come when little was known of the principles underlying 
their behaviour. 


NATIONAL SMOKE ABATEMENT Society.—The nine- 
teenth annual conference of the National Smoke Abate- 
ment Society is to be held at the South Parade Pier, 
Portsmouth, on Wednesday, Thursday and Friday of 
next week, September 24th to 26th. Delegates to the 
conference will be welcomed on Wednesday morning, 
at 11 a.m., by the Lord Mayor of Portsmouth, after 
which Alderman Professor F. E. Tylecote will deliver 
his presidential address. In the afternoon, at 2.30 


.m., Mr. W. R. Hornby Steer will deliver the third 
Voeux memorial lecture entitled “‘ Smoke and the 
Law.” There will be a reception the Lord Mayor 


on Wednesday evening, at 8 p.m. morning session 
on Thursday, beginning at 10 a.m., will be devoted to 
the discussion of progress reports on smoke abatement 
and air pollution, and in the afternoon at 2.30 p.m., 
the conference will consider “ Incentives for the Pre- 
vention of Industrial and Domestic Air Pollution.” 
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On Friday morning, at 10 a.m., Professor R. J. Sarjant 


will s on “ Pollution Problems in the Iron and 
Steel Industry,” and the conference will enc with thy 
annual general meeting of the a" which is timed tp 
begin at 11.30 a.m. Visits to H.M. Dockya'd ang to 
the power plant of the Portsmouth Cor poration’, 
sewage outfall station are being ree gee Curing the 
period of the conference. Mr. Arnold Maish ig the 
general secretary of the Society, the headquarters of which 
~ “ Chandos House, Buckingham Gate, London, 


POWER TRANSMISSION DirRECTORY.—The ninth edition 
(1952-54) of the Power Transmission Directory ang 
Trade Names Index has been published by Trade and 
Technical Press, Ltd, 65-66, Chancery Lane, Lo 
W.C.2, price 6s. 4d. There are four sections ; the firs 
section is an alphabetical index of trade or brand names 
of mechanical power transmission equipment ; the next 
section contains a classified directory of the principal 
manufacturers of the equipment, and this is fo!lowed 
an alphabetical list of manufacturers, while the fo 
section is set out in the form of a geographical directory, 
Included in the volume is information relating to yee. 
belts and a table giving belt lengths for vee-beli drives, 


Faw ey Rerinery.—A film depicting the construction 
of the Esso refinery at Fawley and m by the film unit 
of the Esso Petroleum Company, Ltd., 36, Queen Anne's 
Gate, London, S.W.1, was shown at the Britisii Counci 
Theatre, Hanover Street, on Tuesday last. This film 
was made particularly interesting by the apt combination 
of specially written incidental music and an excellent 
commentary which was factual enough to convey the 
size of this project and the speed of its erection. The film 
records many of the important stages as they developed 
from the preparation of the site up to the official opening 
ceremony. It illustrates particularly the difficulties under 
which site work p led almost to schedule during 
two severe winters. It brought out, too, some of the 
huge erection lifts peculiar to the project. 


METALLURGICAL EpucATION.—In 1950 the Liverpool 
Metallurgical Society carried out an inquiry into the 
need for part-time metallurgical education in its area, and 
the response showed that there were many potential 
students who wished to take National Certificate courses 
or qualify for the Diplomas of the Institution of Metal- 
ae. As a consequence, the Birkenhead Technical 
College is offering first and second-year courses towards 
the Ordinary National Certificate in Metallurgy. Those 
interested in the courses are asked to communicate at 
once with the Principal, Birkenhead Technical College, 
Leighton Road, Birkenhead. The laboratories of 
new college building will be available in 1953 and will 
provide admirable equipment for practical work. It 
will be possible to offer facilities for Higher Certificate 
Courses and to consider meeting the requirements of 
students pursuing other diploma qualifications. 


Coat Output.—The latest figures from the Ministry 
of Fuel and Power about coal production in Great 
Britain show recovery from the effect of the holiday 
period. Last week, total saleable output amounted to 
4,455,800 tons, which included 4,193, tons from the 
deep mines and 262,200 tons from opencast workings. 
In the comparable week of last year, total coal production 
was 4,412, tons. Saleable output of coal in the first 
thirty-seven completed weeks of this year totalled 
157,638,900 tons, compared with 155,693,800 tons in 
the corresponding weeks of 1951. For the first time for 
several months, Ministry’s statement records a small 
drop in mining manpower. In the week ended September 
6th, the number of workers on colliery books was 720,100, 
which was 400 less than in the preceding week. 
total, 295,800 were working at the face. Coal stocks on 
September 6th amounted to 17,989,000 tons, or 3,480,000 
tons more than a year earlier. 


Personal ‘and Business 


Mr. G. M. Dunsar has been appointed a director 
of John Fowler and Co. (Leeds), Ltd., Hunslet, Leeds. 


Mr. G. A. T. BurpetT has been appointed a 
hong) of Holophane, Ltd., Elverton Street, London, 


Mr. L. J. W. Bamey, general manager of Dunlop 
Plantations, Ltd., for the past five years, has been 
appointed chief purchasing agent of Dunlop, Ltd 


Founpry Services, Ltd., Nechells, Birmingham, 
announces the appointment of Mr. F, C. Goldsmith as 
resident technical representative in India and Pakistan. 


Germ LusricantTs, Ltd., states that its pre-war office 
has now been derequisitioned and that its address is now 
again City-Gate House, Fins Square, London, 
E.C.2 (Telephone, Monarch 1540). 

S. E. Orstemn, Ltd., Elstree Goods Station, Boreham 
Wood, Herts, has been Ba agen sole selling agent in 
Great Britain for the ding, cutting and soldering 
plant made by A/B. El. and Gassvetsning, Gothenburg. 


THe British THOMSON-Houston Company, Ltd., 
announces the appointment of Mr. K. G. Leach, M.A., 
A.M.LC.E., A.M.LE.E., as es aa and appa- 
ratus), South-Western area sub-office, at 25, Baldwin 
Street, Bristol. 

RADIOVISOR PARENT, Ltd., states that it has appointed 
J. Broughton and Son (Engineers), Ltd., Security Works, 
234, Pershore Road South, King’s Norton Factory 
Centre, Birmingham, 30, as sole selling agent for its 
photo-electric press brake rd. All other products 
continue to be handled by. iovisor Parent, Ltd., |, 
Stanhope Street, London, N.W.1. 
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ELECTRICAL ENGINEERING 


677,161. December 31, 1949.—THERMALLY-OPER- 
ABLE ELectric Switcues, Joseph Lucas, Ltd., 
Great King Street, Birmingham, 19. (Inventor : 
Alfred Donald Prickett.) 

The object is to provide an improved thermally- 
operable electric switch embodying a flexible sheet 
metal plate flexed by the action of heat, and so 
constructed that its movements for "se or closing 
an electric circuit are effected suddenly. Referring 
to the drawings, there is employed a _thermally- 
deformable and resilient sheet metal plate A of 
yee-shape. It may be made from a bi-metal material, 
or from any convenient resilient sheet material 
which can be flexed by the action of heat. In the 
plate is formed a vee slot B having its sides parallel 
with and adjacent to the inclined outer edges of the 
plate, so that the latter comprises an inner tongue- 
piece C and an outer marginal which are rela- 
tively movable. The free end of the tongue-piece is 
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rigidly secured to a base by a short post D. In the 
te is formed a slot through which extends the 
end of a lug E formed on a bent metal strip 
which at its other end is secured to the base. The 
lug is sufficiently strong to serve as an anchorage 
for the marginal part of the plate, but it also possesses 
sufficient flexibility to enable a tension to be varied 
by a screw F, which is inserted through a threaded 
hole in the lug and abuts against one side of the 
post. The end of the plate remote from the anchor- 
ages serves as a contact piece G, which co-operates 
with a complementary contact piece H on the base. 
The tongue-piece is heated by current flowing 
between circuit terminals J and K. To enhance the 
quick action of the switch, the tongue-piece may be 
slightly bowed in the direction of its length. The 
switch may be adjusted to respond to the heating 
effect of a given current by adjustment of the ten- 
sioning screw. The switch is enclosed by a cover N. 
August 13, 1952: 


TUBE AND PIPE COUPLINGS 


677,685. August 15, 1950.—SzaLiInG RING FOR A 
Pipe CoupLinGc, The Well Equipment Manu- 
facturing Corporation, 2023, Street, 
Houston, Texas, U.S.A. (Jnventor: Daniel 
Joseph Parmesan). 

The inner end of the coupling member A is formed 
with an external annular shoulder B, and beyond 
this shoulder is a curved bearing surface C. The 
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abutting end of the coupling member D is formed 
with coarse external threads E and has an inside 
annular face F which has a line contact all the way 
around the union with the curved face C to form a 
joint when assembled. A clamp nut G has a flange 
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H which fits over 


to fit closely against the wall of 
groove. The end faces converge outwards are 
provided with grooves forming annular ribs, which 
are concentric and are, preferably, trapezoidal in 
cross-section. Fluid flowing under pressure throu 
the pote tends to press the gasket more securely 
in place and to spread the lips into close sealing rela- 
tionship with the opposing sides of the groove.— 
August 20, 1952. 


GAS PRODUCERS 


677,746. March 14, 1950.—DiscHARGING GASIFICA- 
TION RESIDUES FROM GAS PropuceRS, Metall- 
meget Aktiengesellschaft, 45, Bocken- 

imer Anlage, Frankfurt-on-the-Main, Ger- 
many. 

The invention relates to apparatus for discharging 
the residues of gasification from gas producers 
operating under a pressure of 2 to 30 atmospheres. 
The drawing shows the pressure shell of the gas pro- 
ducer and device for removing the residues which 
comprises two or more scraper arms B fastened to 
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the hollow shaft C that carries a gear wheel D. 
The hollow shaft is driven by the wheel D meshing 
with the pinion E on to shaft F, supported in a 
stuffing-box. The socket G provides a supporting 
bearing for the shaft C. By means of the scraper 
arms B the residues of the gasification are moved 
through holes H into the hollow shaft from where 

pass via the socket G to the outlet J through 
which they leave the gas producer. The gasification 
medium is fed via line K to the gas producer, which 
in other respects is co in the usual way.— 
August 20, 1952. 


STEAM GENERATORS 


677,791. April 28, 1950.—Frep-WaTER Supply 
SysTEMs FOR STEAM Borers, Henschel and Sohn 
G.m.b.H., 2, Henschelstrasse, Kassel, Germany. 
The invention relates to feed-water supply systems 
which include preheating of the feed water in a hot 
water accumulator by exhaust steam in direct contact 
with the water, especially for use on locomotives. 
In the upper drawing A is the main feed-water pre- 
heater and accumulator of the plant, and B are anti- 
surge partitions, which divide the accumulator into 
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a right-hand cold water zone, a middle zone and a 
left-hand hot water zone. The partitions are such 
as to permit return flow of water from the hot zone 
to the.colder zones, and C is an ejector apparatus to 
which exhaust steam is conducted by a pipe D. Water 
is sucked from the cold water zone through a branch 
E also from middle zone, and is 
delivered into the hot water zone through a branch F 
by means of the ejector. Crude water is taken from 
a container G—for example, the tank of a locomotive 
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tender—by a supply pump H, and delivered at J 
to the main preheater and accumulator A. Overflow 
water descends through a pipe K to the inlet of pump 
H.-A feed Le gg lige: ig. tg supply 
pump H, and sucks the heated water through a 
pipe M forcing it through piping N into the boiler 
at point O. The accumulator is vented at P. The 
lower drawing shows the nozzle systems of the ejector 
apparatus. The upper exhaust connection divides 
into two branches, one of which leads to an innermost 
combining nozzle into which the branch from the 
cold water zone of the accumulator discharges. The 
other exhaust branch is formed at its mouth as an 
annular nozzle concentrically surrounding the com- 
bining nozzle to form an annular port which is open 
to the middle zone of the accumulator and serves to 
supply water. The two currents sucked respectively 
through the branch E from the cold water and the 
middle zone combine in the tubular branch leading 
to the hot water zone. The mouth of the inner nozzle 
terminates adjacent the mouths of the surrounding 
ports and nozzle, and, if desired, may be extended 
beyond the nozzle as indicated by dotted lines.— 
August 20, 1952. 


POWER TRANSMISSION 


677,736. November 10, 1949.—Torque TRANS- 
MISSION COUPLINGS, Dunlop Rubber Company, 
Ltd., 1, Albany Street, London, N.W.1 (Paul 
Brierley, of the company’s works, Fort Dunlop, 
Erdington, Birmingham, 24, Inventor). ; 

The object of the invention is to provide a flexible 
transmission coupling of simple construction, wherein 
the torsional modulus of the coupling may be adjusted 
merely by altering the angular disposition of members 
between the flanges. As the drawing shows, the 

coupling comprises a pair of circular flanges A and B, 

each keyed to driving and driven shafts, and four 

resilient coupling members C connecting the coupling 
ges. Each of the coupling members comprises 
two right-angled metal brackets D- bonded one to 

each of a pair of opposite faces of a 

prism E of rubber with the free arms of the brackets 

parallel to and spaced from opposite faces of the 

prism. The coupling members are secured between 
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the flanges by bolts F, the members being located 
by dowels projecting from the plane face of each 
flange and engaging holes G formed centrally in the 
free arms of the brackets. The dowels on each flange 
are equally spaced on a pitch circle centred on the 
axis of the flange. In addition to the dowel hole two 
bolt holes H are formed in the free arm of each 
bracket on opposite sides of the dowel hole. Curved 
slots J are cut in the coupling flanges, each slot being 
based on radii struck from the axis of a dowel. The 
bolts F extend through the slots in the coupling 
flanges and through the bolt holes H in the brackets 
to engage nuts K. If the bolts F are slackened each 
coupling member may be turned through 90 deg. 
about the axis of its locating dowels. By adjusting 
the angular disposition of the coupling members 
between the plates, the ratio of shear and com- 
pressive stresses to which the rubber will be subject 
during the transmission of torque may be altered, 
and thus it is possible to predetermine over a limited 
range the torque modulus and consequently the 
natural frequency of a coupling having a given 
number of coupling members, In the specification 
alternative designs are described.—August 20, 1952. 


METALLURGY 


677,686. August 25, 1950.—REFINING STEEL WITH 
PurE OxyGEN, Vereinigte Oesterreichische Eisen- 
Und Stahlwerke A.G., Muldenstrasse 5, Linz 
a.d: Donau, Upper Austria. 

The invention provides a process for refining steel 
in which an oxygen jet is blown on the surface of the 
metallic melt being treated. The jet has a rotary 
motion on leaving the nozzle so that while travelling 





400 


towards the surface of the melt it removes all i 
and slag droplets carried 

ment of carbon monoxi 

upon striking the surface 

to rotate by which means 

aid bare of slag at point of i 

surface of the metal has been 

of the centrifugal force, a noid reaction 

place between the oxygen and the metal without the 
gas} et penetrating into the metal.— August 20, 1952. 


FANS AND BLOWERS 
677,875. November 28, 1950.—CENTRIFUGAL FANS 


pper drawing letters A, B, C and D denote 
the spirals of the volute chambers, aad hg Gand H 
the diffusers connected to them. To the diffuser 


E 
is connected a manifold J which partially encloses the 
diffuser F and wholly encloses the diffusers G and H. 
Guide vanes K and ZL are connected to the diffusers 


Oo 














F and G. As shown in the centre view, the fan M, 
aspirates on both sides through the two suction 
openings N and conveys into the volute chambers 
and the connected diffusers. The exits of the volutes 
A and C and the manifold J are also shown. As can 
be seen from the lower view, the manifold J is of 
uniform width along the greater part of its length and 
can therefore be simply and cheaply constructed ; 

it rests on the feet shown. In smaller units only one 
suction opening is needed. Although the invention 
is mainly applicable to centrifugal fans, it can also 
be applied to centrifugal blowers.— August 20, 1952. 


MARINE ENGINEERING 


677,286. January 26, 1950.—STABILISING FLOATING 
STRUCTURES, Priestman Brothers, Ltd., Holder- 
ness Engineering Works, Hull (Inventors : Fred 
Vernon Ingram and Sidney John Smith). 

The invention provides a simple method of improv- 
ing the stability of a vessel or floating structure when 
stationary, especially when working in narrow 














channels or shallow water, and one which can readily 


be adjusted to suit changing conditions. It can be 
easily. built or dismantled and can be added to an 
existing structure or built as a part of a new vessel. 
As the accompanying drawing clearly shows, the 
structure comprises a floating pontoon on one end of 
which is a crane with a cab for the motor and the 
winch gear, and a jib which is mounted on the 
traversing gear. At each side of the pontoon pews 
arms are pivoted just above deck level so that they 
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capable of lifting and oh ane ad 13, $950 





Launches and Trial Trips 


Eppycurr, oil tanker; built by the Blythswood 
Shipbuilding Company, id. for "the Naval Store 
Department of the Admiralty ; length between per 

ndiculars 270ft, breadth aan depth moulded 18ft Sin, 
deadweight 2000 tons ; one set of steam tri 
engines —" by Lobnitz and Co., Ltd. 
August 25 

Ducuess or ATHENS, oil tanker ; built by the Furness 
Fn Company, Ltd., for the Trent Maritime 
eee td.; length ra mowed 525ft, 

ih moulded 71 39ft 3in, dead- 
— 18,175 tons on 30ft 54in summer draught ; twenty- 
seven oil cargo tanks, two pump rooms, four 500 tons 
per hour steam cargo pumps, steam deck machinery, 
two 75kW steam-driven generators, and one hyn d diesel 
generator ; Vickers-Doxford two-stroke oil Re em 
cylinders, 670mm diameter by 2320mm combi ooh, 
6600 b.h.p., two Scotch boilers. Trial, August 27th. 

IntsH HEATHER, cargo ship ; built by the Goole Ship- 

regs and ing Company, Ltd., for Irish Ship- 

> oem 204ft, breadth 
aie sn, h moulded rin 4ft Sin, deadweight 1397 
tons; British Polar “M4. * diesel engine, 960 
b.h.p. at 250 r.p.m. Trial, pont 28th. 

LeDA, passen liner ; — by Swan, Hunter 
ow Mes oe Richardson, Ltd i. fe Loy 

am orway ; le ween 

breadth ; oon 57ft, depth 

moulded to upper deck 5 sean eae on 
20ft draught, service s| bay ares knots ; Denny-Brown 
po ane ; 119 first-class and 384 tourist-class 
developh 13,000 i "at propeler sped ol F130 

eloping s.h.p. at s ° $0 Fp.m., 
steam supplied by two ee gent boilers ai 
450 Ib > oe square inch and S00 eg Fah: + i- 380kW 
turbine-driven generators. Lai September 3rd. 

CS OS, soot ae ; built by the Goole 
Shipbuilding and R mpany, Ltd., for the 
Admiralty ; ——_ 15 ft, ee a oat Oe, depth’ 14ft 9in ; 
two Mi diesel engines. Launch, September 4th. 

Essequrso, cargo liner ; built by Harland and —— 
Ltd., Gece for the Royal Mail Lines, Ltd.; 
between ———— 415ft, a So ‘ane in, 

th mo to ter deck n, gross tonnage 
5500 ; five cargo holds, twelve 10-ton derricks, one 
30-ton derrick ; Harland-B. and W. two-stroke, single- 
on diesel engine, six cylinders, 620mm 
0mm combined stroke, sa = for 
fuel, 115 r.p.m.. iq 135k 
driven generators. Trial, September 11 





Contracts 


Tue MANCHESTER SHip CANAL Company has placed 
an order with Brooke Marine, Ltd., Lowestoft, for a 
steel diver’s boat for use throughout various sections of 
the canal. The vessel will be 40ft long and will carry 
on board all the equipment necessary for the divers, 
including pumps and gas cylinder bottles for use with 
— torches under water. The main engine will be a 

Gardner “ 2 L.W.” unit. 


Henry Ross, Ltd., has received from Union Steam 
Ship Company of New Zealand, Ltd., contracts for two 
twin-screw motor cargo ships of 3000 tons deadweight, 
designed for a service speed of 104 knots, and for a single- 
screw motor cargo shi Pst D100 tons pre desi 
for a service speed of 10 knots. The pro 
od the first two vessels will be onpoiel Pritish Polar 
— Ltd., and for the latter by sod Clark (1938), 


Brooxe Marine, Ltd., of Lowestoft, has con- 

ee — build four dredge ores * for the Maritime 

Board, Sydney, Australia. is will have 

a icngih between perpendiculars of ast by 35ft beam by 

p, and carry 650 tons each. There will be sixteen 

pret nee Sn operated hopper doors, the machinery 

being housed in the engine-room. The company is 

also Suilding two cabin launches for the Crown Agents 

for the Colonies, to carry out Customs duties for the 

Government of og nennllt Both launches will be 36ft in 

pn on fymge yp ney a Se Perkins diesel 

engine, and the ot! be driven by two units of 
similar power. 

An order has been received by British Insulated 
Callender’s Construction Company, Ltd., for the con- 
struction of the 275kV double-circuit over! line from 
Staythorpe to Elstree. The length of the route is 
approximately 114 miles and the line will form an 
important section of the British Super Grid. Twin SCA 
conductors on each ese will > or each wire 
having a_ cross-sectional willbe phe supplied by 1 —— 
co wivalent; t 
Insulated d Callender’ Cibhe, The towers will be 
of the standard desi ae British Elec- 
tricity Authority or: Pay ag oye oe ZI i lines 
using that size of conductor ; oy Be of the 
of Blaw Knox, Ltd. Orders "for fabrication =. 
steelwork for the towers have been 
Brothers, Ltd., Hereford. 
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Forthcoming Engagemen 


Secretaries f Seginnions Societies, &c., desirous of 
notices inserted in column, request. 
png A Hemp begesmnpele Uy tion, thet + 
ton should reach 


t this 
of the week preceding the meetings. In all cases the 
PLACE af which the mecting is to be held should be clearly 


ASSOCIATION OF SPECIAL LIBRARIES AND. 
INFORMATION BUREAUX @ 
To-day to Mon., Sept. 19th to 22nd.—The Ha s 
a Conference on “ Information Sarde : 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
Tues., Sept. 23rd.—Yorx BRANCH : R 
Pavement, York, film lecture, “A ae 
p.m. 
BRITISH INSTITUTION OF RADIO ENGINEE 
Tues., Sept. 23rd.—W. MIDLANDS SecTion : Technica 
Wulfruna w pton, “ A Pulse Tester for 
ome Wg 2O an and B. Seai, 7.15 p.m, 
Thurs., SECTION : 
Phicaopiy, “the Mey gt Edinburgh, bss orate 
McGhee, 7 p 


Wed. Oct. P= per po tlh 
and Tropical nana pps Pan 
ft 





tic Fibres” BT. Rides 2s 
» p.m. 
SECTION : 


“Some. P 
Flight,” P. L. Teed, 7 p.m. 
ENGINEERS’ GUILD 
Tues., aut. 23rd.—W. MipLAND BRANCH: Imperiai 
Temple Street, Birmingham, Annual General Meeting, : 
“ Floods in the North and “* Main Line Diesel,” 6.45 p.m, 
Thurs., Sept. 25th.—METROPOLITAN BRANCH: Caxton Hall, 
Westminster, London, S.W.1, ‘Annual General Meeting, 6 p.m, 
ILLUMINATING ENGINEERING SOCIETY 
Mon., Sept. 29th.—Leicestren Centre: £E. Midlands Electricity 
Charles Street, Leicester, “ Horticultural Lighting,” 
re Centre: S. Wales Electricity ty Board, 
Cardifi, Couiemunete Atabe, A. J. Daltun, 5.45 p.m. 
Wed., Oct. 1st.—EDINBURGH pict Lenin ee 
iB tea pa Newest 
” Hi. B. bers, 7 p.m.——-NEWCASTLE bi 
Minos Durant Hall, Oxford Street, Newcastle on Tyne, |, 
eens Ae ddress, G. ea ase 6.15 p.m. Swat 
Group: Minor Hal', Y.M.C.A., Swansea, Chairman's A area, 
G. J. Higgs, 6 p.m. 
INCORPORATED PLANT ENGINEERS 
Thurs., Sept. pa. Yorxsuie Brancn: Grand Hotel, 
“ Haza and Regulations in Steelworks,” 7.30 p.m, 
Fri., Sept. A-—memnanecmnass BRANCH 3 Imperial Hotel, Temple 
x ny “ Modern Factory Lighting,” F. Jamicson, 
30 p.m. 
=. Oct. . tie og! Se Branch: Polygon H 
terials Handling and Na.ional Recovery, 
=Tth.. 7.0 p.m. 
INSTITUTE OF BRITISH FOUNDRYMEN 
re Sept. 24th.—LOoNDON Brancu : Waldorf Hotel, Ald 
W.C.2, Presidential Address, D. Graham Bissett 2: “Ex 
Dust Control for a Pedestal Grinder,” W. H. White and W. 
Lawrie, 7 p.m. 
Page = tit ECONOMIC ENGINEERING 
Fri., 26th.—Radiant House, Bold Street, Li 
Med Time Measurement,” B. Davis, 7.30 p.m a 
Sun., Sept. ey Pe ee Hote! “The Basic 
Lubrication— na Lecture and 


the Inside Story, 
Film, 50 pm. 


INSTITUTE OF FUEL 
ae and Wed., Oct. 28th and 29th.—Institution of Mechani- 


Gate, J ‘3 Park, 
Swit <X" scoctal Study of Aah and Clicker it 
Industry.” 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Wed., Oct. ye Society of Arts, John Adam Street, 
London, W -C.2, Annual General Mecting, 6.30 p.m. 
INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Se, . —_ — Institution of Reena Begone, Storey’s. 
o3,% a London, S.W.1, tial Address, 


INSTITUTION os MINING AND METALLURGY 
apes Fate oe Sept. 23rd to 25th.— pig y thee 


end Techeolagy, Prince Consors on Mineral ee 


INSTITUTION OF NAVAL ARCHITECTS 
Thurs., Sept. 25th to Thurs., Oct. 2nd.—Autumn Meeting in Italy. 
INSTITUTION OF FROBUCTION ENGINEERS 
OE Ee eo ed Fomeen® Ak orton 
, ** Starting a ‘actory,” 
Manecumeres Section : Reynolds Hall, The College of f Tech: 
R earn Pan. oo 1, “ Measurement of 
° Dysé pm. 
es., Sept. Zird.—-Coventay Section : Geisha Cafe, Hertford 
Seddon Tkeces anne Sean tion of Operational Research to 


7 p.m.—— 
Sarna Gaabunrs oyal Ms a tation Hotel, 
“ Preventive Maintenance,” J. Widdo 
syed 24th.—NOTTINGHAM SECTION 
Ltd., gy 


wsOM, 
x Company, 
aa > Notts, 2.30 p. m.——S. E 
‘echnical 





: Works Visit to the 
a 
S.E. Essex 


arte Useot Mateciais,” aye GAS pm. 


INTERNATIONAL MACHINE TOOL EXHIBITION 
To-day, Sept. 19th to Sat., Oct. 4th.—Olympia, London. 
IRON AND STEEL INSTITUTE 
Tues. to Thurs., Oct. 7th to 9th.—Special meeting in Swansea. 
NATIONAL SMOKE ABATEMENT SOCIETY 
Wed. to Fri., Sept. 2Ath to 26th.—Portsmouth, Nineteenth Annual 
Conference. 
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